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Corrections 

On page 25 of the May issue, we 
incorrectly stated in the "Specs & 
Scores" chart that the AMD Radeon 
HD 6990 is equipped with 2GB of 
GDDR5. As stated in the "Specs" 
chart at the bottom of the page and 
in the body text, the card has 2GB 
per GPU, for a total of 4GB. 

On page 26 of the May issue, we 
incorrectly listed the price of the 
Optoma GT720 as $749.99. The 
projector's list price is $799.99. 



Editor's Note 



By now you've no doubt noticed the striking PC/work of art on the cover of 
this issue, and if you're unfamiliar with the "Mod Men" Web video series, 
you might be curious as to who is responsible for such an avant-garde build. 

The Mod Men PC is an original creation by Bill Owen ofMnpctech.com, star of 
the "Mod Men" series ( modmenshow.com ). I won't go into all of the various details 
of the mod's design and construction, as you can find out more about those things on 
pages 50 and 51, and if you're so inclined, the show for which the mod is named. 

But I would like to point out one of the things we love so much about Bill's work, 
and that is that every PC we've seen him build has a level of fit and finish that in most 
cases is only found in "manufactured" PCs. Now, I know that to some modders, that 
may sound like a bit of an insult, but to be clear I 
am not referring to the look and feel of his 
builds — Bill Owen PCs are anything but 
mundane. No one will ever confuse one 
for a box from a big OEM. When I use the 
word "manufactured," I refer to the way 
everything fits tightly together, every line 
is smooth and true, and every surface has 
immaculate paint and trim. 

As you can imagine, we see a lot of 
mods, and the level of creativity and 
passion many of them reflect is 
staggering. But in the vast majority 
of cases, there are one or two 
details, often very minor ones, that 
distinguish these lovingly crafted 
garage projects from professionally 
designed and built products. 

And yes, Bill is a pro, but I would 
argue that in addition to his obvious 
artistic vision, his commitment to detail 
and refusal to compromise are primary 
reasons that he was able to take something 
that he loves and turn it into a full-time gig. 
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What Do You Do With Your Tablet? 

So, what are tablet owners doing most with their devices? According to a 
survey of 1,400 U.S. tablet owners by Google's AdMob, 84% are playing 
games, followed by searching for information (78%), emailing (74%), 
reading news (61%), social networking (56%), consuming music and/or 
video (51%), and reading ebooks (46%). Interestingly, 28% now use their 
tablets as their primary computers, while 43% spend more time with their 
tablets than their PCs or laptops. Those last two percentages seem to jibe with 
PC-shipment numbers IDC recently released, citing that Ql 201 1 global 
shipments sank 3.2% year-to-year to 80.6 million units from about 83.2 
million, marking the first contraction in the global market since "the end of 
the recent recession." HP shipments dropped 2.8%, Dell 1.8%, and Acer 
15.8%. Though "good-enough computing" is now a "firm reality, exemplified 
first by mininotebooks and now media tablets," IDC's Jay Chou stated, 
falling PC shipments are also tied to "extended PC lifetimes and the lack of 
compelling new PC experiences," stated IDC's Bob O'Donnell. I 



Compiled by Blaine Flamig 

ECS Does The B3 Shuffle 

For those who caught our reviews of ECS's 
Intel 6 Series-based P67H2-A Black Series 
motherboard in April's issue (page 63) and 
the Black Deluxe Series P67H2-A2 board 
in March's issue (page 32), here's an update. 
ECS is now shipping new versions of the 
boards based on the B3 stepping revision, 
thus rectifying the Cougar Point chipset/ 
SATA 3Gbps port issue related to the B2 
stepping chipset. Beyond displaying a B3 
logo on the new boards' retail boxes, ECS is 
also slapping a B3 logo on the PCBs to avoid 
confusion. ECS indicates the new boards will 
feature the same hardware and specifications 
as the previous boards, though various BIOS 
issues are addressed via new BIOS versions. 
ECS indicates on its global site that it will 
"provide an 
equivalent new 
motherboard 
replacement" 
for those who 
purchased 
B2 boards 
beginning in 
late April. ■ 
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Hard Drives Keep 
Evolving 

Among the more interesting hard 
drive-related announcements 



recently is iosnibas upcoming 
MKxx61 GS YG Series, which wi 
include a hardware self-encryptii 
(AES-256) feature built into the 
controller electronics. Built on tl 
Opal Security Subsystem Class 
specification, the 2.5-inch-based 



series also add: 



unique security 



features which may be used to 
wipe protected data from the disk 
or deny access to protected data 
if access credentials are invalid." 
Models ranging from 160GB to 
640GB are expected in Q2. Hitachi, 
meanwhile, has announced its first 
USB 3.0 external drives called the 
Touro Mobile Pro portable drive 
(starting at 500GB, $109.99) and 
Touro Desk Pro external drive 
(starting at 1TB, $129.99), both 
offering local backup and online 
options that "ensures your data is 
always protected and accessible in 
the cloud." The drive provides 3 GB 
free storage you can access via Web 
browsers and iPhone and iPad apps. 
Content, meanwhile, gets tucked in 
the cloud "in its natural format." Up 
to 250GB of cloud space is available 
for $49 annually, and USB 2.0 
models are also av; " ' * ~~ 



Samsung & Apple Exchange Lawsuits 

We live in a sue-happy world, and Apple and Samsung aren't immune. After Apple 
filed a lawsuit against Samsung in April essentially alleging Samsung's Galaxy tablets 
and handsets copied the iPad, iPhone, and iPod, Samsung countered days later with 
its own lawsuit. Apple's lawsuit, which it filed in a U.S. District Court in California, 
specifically cites 10 patent-infringement related charges against Samsung, with com- 
plaints reportedly going so far as to read Samsung's "copying is so pervasive, that 
the Samsung Galaxy products appear to be actual Apple products." Samsung's 
claim, meanwhile, doesn't directly answer Apple's claims but does seek "to protect 
our intellectual property and to ensure our continued innovation and growth in the 
mobile communications business." Coincidentally, as the Wall Street Journal quoted 
Apple COO Tim Cook as saying, Apple is "Samsung's largest customer," buying its 
chips, screens, and other components. I 



Hardware Mole 

NewWii Coming Next Year; 
Xbox & PlayStation Farther Out 

If you're headed to the E3 in LA in June, make sure to eyeball the upcoming successor to 
the mega-successful Wii, which has sold 86 million units since its 2006 release. Nintendo 
confirmed in late-April it "will show a playable model" at E3. What the console will include 
isn't clear, as Nintendo CEO Satoru Iwata stated, "we have decided that it is best to let people 
experience it for themselves at E3." He did state the new Wii "will offer a new way of playing 
games within the home." Hmm. The news comes as Nintendo's net income dipped 66% to 
roughly $946 million for the past fiscal year, Bloomberg reported. As for when we'll see new 
Xbox and PlayStation consoles, Kotaku.com cited industry sources as saying not until 2014, 
as Microsoft and Sony hope "to wait out" their current generations. If a new console comes 
by 2013, Kotaku reported, it would only be a Kinect-upgraded 360. ■ 



Are Pocket Video Cameras 
A Dying Breed? 

As one-time owners of a Flip pocket video recorder, it 
saddened us a bit when Cisco announced in mid-April 
it's killing its Flip division as part of a "comprehensive 
plan to align its operations." Cisco purchased the Flip 
business from Pure Digital Technology in 2009 for 
roughly $590 million. Cisco's alignment, meanwhile, 
includes an expected 550 layoffs by Q4. Although some 
experts are calling for continued smartphone sales and 
usage to eventually kill the pocket video camera sector, 
that hasn't stopped Samsung from releasing its water- 
proof W200 Pocket Cam ($159), a 1080p model with 
2.3-inch LCD and 5MP CMOS sensor, which also sports 
a ruggedized, shock- and dust-proof exterior. ■ 
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Behold CTRL-C 

"The most beautiful thing in the world." 
That's how 1 9-year-old Swedish philosophy 
student Isaac Gerson describes file shar- 
ing — illegal or otherwise. Gerson feels so 
strongly, he started the Missionary Church 
of Kopimism, which follows the belief that 
"communication is sacred" and must be 
respected. Thus, despite Swedish officials 
rejecting Gerson's application in late March 
to recognize the church as an official religion, 
Gerson requested a meeting to determine 
what the church must do to gain acceptance. 
Apparently, the church's belief that "copy- 
ing or remixing information conveyed by 
another person is an act of respect" didn't do 
the trick initially. Neither did its notion that 
"to appropriate software (to keep source code 
hidden from others), is comparable to slavery, 
and should be banned." If you're of Gerson' 
mindset, you can start holding CTRL+C 
and CTRL+V sacred yourself via the church's 
Web site. ■ 



Jimdo Sends Message 
In A Bottle— Literally 

So, you're a successful European-based company found- 
ed in 2007 now bringing its business to the United 
States. How do you go about getting all the details of 
your expansion to fine American bloggers and editors? 
Well, you could release the standard, boring press re- 
lease. Or if you're Jimdo, provider of well-respected paid 
and free Web site creation tools, you'd mix sand from 
beaches back home in Germany with sand from your 
new U.S. digs near San Francisco, pour them in 200 
bottles, and send them out with the message "Jimdo is 
establishing a beachhead in the United States. Look out, 
competition!" Though Jimdo, which claims 3.5 million 
users globally, admits it doesn't know quite yet what 
approaches will work in "our new home," it does have 
it on "good authority that our customer service is more 
personal, so we are anxious to compete." Beyond a free 
(500MB storage) Web site creation tool, the company 
offers Business ($15 per month; 50GB) and Pro ($5 per 
month; 5 GB) site builders, as well. ■ 
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Which Digital 
Locker Music 
Service Is 
Coming Next? 

If you're placing bets on 
whether Apple or Google 
will next present a digital 
music locker service 

following Amazon, corn's April launch of its own Cloud Drive service, we suggest 
backing Apple. That's according to Reuters at least, which cited unnamed sources 
as saying Apple has already completed work on a service to let iTunes users store 
their own music on remote servers for access from any Internet connection. Google's 
efforts, however, have stalled because "they keep changing what they're asking for," 
Reuters quoted an unnamed music label exec as saying. Amazon launched Cloud 
Drive without signing licensing agreements, stating it didn't need them because 
uploaded music already belongs to users. Reuters reported, however, Amazon has 
since met with label execs to discuss a "new, more sophisticated locker service." 
Sources told Reuters that Apple has yet to ink new licenses for its rumored service, 
but "major music labels are hoping to secure deals before it is launched." ■ 



U.S. Army Salutes Android 

The U.S. Army is working on a prototype smartphone called 
the Joint Battle Command-Platform that could run a version 
of Android. Reportedly, plans are to release a Mobile/Handheld 
Computing Environment development kit to app developers in 
July. Long-term, the environment would ensure that no matter 
who develops apps, they'll remain secure and usable with existing 
mission command systems. Until July, the Army is tweaking 
existing Mission Command Apps for mapping, blue force tracking 
tactical ground reporting, and critical messaging purposes. A 
baseline app suite will also include an address book and Open 
Office document viewers. Testing on the Android-based JBC-P 
handhelds is set for October. "Using the Mobile/Handheld 
CE Product Developers Kit, we're going to allow the third- 
party developers to actually develop capabilities that aren't 
stove-piped," Lt. Col. Mark Daniels, JBC-P product manager 
was quoted on the Army's Web site. I 



The Kids Are Alright 

Quiz: What does your teenager have a 
better chance of not buying: a music 
CD bearing a Parental Advisory 
Label, R-rated movie ticket, R-rated 
movie DVD, or M-rated video game? 
According to results of a recent FTC 
survev, onlv 13% of underage teenage 



video game (down from 20% in 
2009). That compares to 64% able 
to purchase a PAL CD (down from 
72% in 2009), about 33% for movie 
tickets (up from 28%), and 38% for 
R-rated DVDs (down from 54%) 
and 47% for unrated DVDs (down 
from 58%). To acquire its results, the 
FTC recruited 13- to 16-year-olds 
to attempt to make the purchases, 
unaccompanied by an adult, between 
November 2010 and January 2011. 
Though the survey shows "some 
progress" in this area, stated the 
FTC's David Vladeck, "more needs 
to be done." 
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Can LightSquared & 
GPS Get Along? 

On one hand, if LightSquared successfully 
rolls out its wireless 4G Internet service 
early next year as planned, it will provide 
competition to AT&T and Verizon Wire- 
less while providing cheap, fast Internet 
access to millions of Americans who didn't 
have it previously After all, the service is 
expected to reach 92% of Americans by 
2015. Still, the spectrum LightSquared 
owns in the 1.6GHz band sits close to that 
of GPS and is causing politicians, GPS 
equipment makers, and others concern 
that interference could lead to issues related 
to air traffic control, military operations, 
911 services, and more. Two U.S. senators 
have reportedly asked the FCC to make 
certain LightSquared's service won't cause 
such interference before it goes live. Others, 
meanwhile, estimate that better GPS noise 
filters needed to prevent interference could 
cost roughly $1 billion with the question 
being: Who should pick up the tab? ■ 



"Web Access Is Now A Human Right" 

That's what Tim Berners-Lee, credited with helping invent the Web, stated in a speech at 
MIT's recent "Computation And The Transformation Of Practically Everything" confer- 
ence. Drawing a comparison between humans' access to water and access to the Web, 
Berners-Lee stated it's "possible to live without the Web" but "not possible to live without 
water. But if you've got water, then the difference between somebody who is connected 
to the Web and is part of the information society, and someone who (is not) is growing 
bigger and bigger." Berners-Lee also said the number of Web pages currently existing is 
comparable to the amount of neurons in a human brain. Thus, the Web must be analyzed 
just as a brain. "To a certain extent, we have a duty about the Web which is greater than 
our duty about the brain because with the brain we just analyze it. But with the Web, we 
actually get to engineer it. We can change it." I 



Find The Future With NY Public Library 

It's too late to take part in what amounts to an invitation-only scavenger hunt inside 
the New York Public Library's Stephen A. Schwarzman Building in May, but you can 
participate via a Find The Future game (nypl.org/game). On May 20, 500 people will stay 
overnight in the library's building to play the game that author Jane McGonigal organized 
to celebrate the library's centennial. Contestants will complete 100 quests as delivered via a 
mobile app to their smartphones to locate artifacts among the library's belongings, and then 
write an original document concerning the artifact. The documents will form a bound 
book to be added to the library's collection. On May 21, the game will remain accessible to 
library visitors via mobile app or library computers, as well to Web visitors to the library. ■ 



Site Seeing 



A Yale Education Free 



cans or connections to actually 



_ ne school, here's your chance 
to prove it. The university's Open Yale Courses 



downloads from YouTube, iTunes, and the 
Yale Web site. The new courses bring the 
total available to 35 covering "the full range of 
liberal arts disciplines, including humanities, 
social sciences, and physical and biological 
sciences." Among the 10 new courses is "The 
American Revolution," "Cervantes' Don 
Quixote," Environmental Politics and Law," 
Fundamentals of Physics, II," and "The Moral 
Foundations of Politics." The courses include a 
syllabi, suggested readings, and problem sets. P 



A Social Network A Scientist Can Like 

As ResearchGate sees it, "The vision of Science 2.0 is promising: Communication 
between scientists will accelerate the distribution of new knowledge." The question 
is how to distribute that knowledge in today's modern world? Science 2.0, of cours< 
From researcher Ijad Madisch, ResearchGate is "a sort of Facebook for scientists," 

as reported recently on NPR.org. More 
than 900,000 scientists from nearly 200 
countries have already bought into the 
concept, becoming members to interact 
with fellow scientists, download scientific 
papers, review job openings, view con- 
ferences, but perhaps most important, 
collaborate with fellow scientists in a 
Web 2.0-easy manner. Madisch be- 
lieves so highly of ResearchGate, he's 
predicted a Nobel Prize. "If we think 




that ResearchGate will acceler 
the speed of science significan 
rnn M win the Nobel Prize for 
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Digital 
Power Design: 
The New Standard 








Go beyond analog limits with digital voltage regulation. Leading the new digital standard, the ASUS P8P67 series 
features Dual Intelligent Processors 2 with DIG1+ VRM offering flexible power control over Intel® 1155 socket processors 
with superior precision. Ensure optimized performance, stability, and efficiency with ASUS P8P67 series motherboards. 



ADDITIONAL FEATURES 



UEH BIOS 
Take control of your system with UEFI 
BIOS. Click, drag, and scroll through an 
easy-to-use BIOS interface with all-new 
mouse input, and enjoy native support 
for hard drives bigger than 2.2 TB. 



BTGOl 

Onboard Bluetooth eliminates the need for an 

external adapter 

Intel Gb LAN 

High-performance Intel Gb LAN vastly improves 

network speeds 



■atom's 

w%£ hardware 



"Yet, one motherboard did stand out by finishing on 
top of both our performance and core overclocking 
comparisons, ASUS 1 P8P67 Deluxe" 

"High-end P67 Express: Five $200-250 Motherboards" 

- Thomas Soderstrom 
April 25, 2011 




USCAN HERE 

Learn more and buy now at: 
promos.asus.com/us/dip2/ 

/BLB - The World's Best-Selling and Most Award Winning Motherboards. 



jhts Reserved. ASUS is a registered trademark of ASUSTeK Compu 
[el, the Intel Logo, Entel Inside, Intel Core, and Core Inside are trader. 
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Job Of The Month 

Can you handle wall-to-wall, 24/7 adorable? Can you program 

warm and cuddly cute? If so, and if you have PHP development chops, ^ 

then you should know that the Nickelodeon-owned home of Neopets 

needs someone to maintain the PHP/MySQL systems architecture that drives this and other massive 

multiplayer online games and casual contests at the site. You will need to be adept with all of the 

usual site-building tools, of course. But if you happen to be a parent of a young online gamer, then 

the payoff for a gig like this is to be the coolest dad or mom on the block. And remember that 

Nickelodeon is an MTV Networks company, so you can be cool to several generations at once. 

bit.ly/gy5LVn 



Digital Music Use 
Worldwide - 
Watch & Listen 

A Nielsen survey of 26,644 consumers in 53 
countries asked about how they accessed 
music content in the last three months. 

57% Watched music videos on 
computer 

49% Downloaded a song from the 
Internet without paying for it 

26% Streamed music on my 
computer 

23% Watched music video on 
mobile phone 

21 % Streamed music on mobile 
phone 

20% Downloaded or used music app 
on mobile phone 






Percent of smartphone owners who have 

seen a QR code (mgh) 




Percent of current-generation game consoles 
located in the living room/family room (Nielsen) 



Love To Search . . . 
A Lot 

So this is why Google put so much 
money into the Android OS. According 
to Performics and ROI Research's 201 1 
Mobile Search Insights Study of people 
who access the mobile Web, mobile search 
has become a persistent habit once people 
discover the platform. 





Copies of IE 9 final version downloaded in first 
24 hours after release ^ (Microsoft) 





63% Say mobile search has ch 
le way they gather infor 

_ook for local retail"" 
information 



Copies of Mozilla Firefox 4 downloaded in first 
24 hours after release (Moziiia) 



ind online retailer 

rind a specific manufacturer or 
product Web site 



_earn about a prod- 
after seeing an ad 



best orice for a product 
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Entering The Cloud 

"Cloud computing" is all the rage among the technorati these days, but 
does any of it make sense to the millions of device owners who will need 
to keep their data on servers rather than on local storage? According to 
GfK Custom Research North America, only 9% of U.S. survey respondents 
say they fully understand what "the cloud" is, while nearly half have heard 
of it. Amazon has already opened a service that makes a customer's 
musical tracks available on PCs and devices from the cloud, and Apple 
and Google are rumored to be planning similar services. GfK found that 
interest in moving one's data to the cloud is high among 1 8- to 35-year- 
olds (60%). But 61 % of all users are still concerned about the security of 
their data when it is stored up there, out there, somewhere. 



£2 
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□ REAM HARDWARE 



Two dozen friends just pulled up. No one's flight just touched down. 
And you were just enjoying the solitude. 



by Marty Sems 
Northrop Grumman X-47B 

This warplane flies itself. And it'll be the 

first to do so from an aircraft carrier. Web 

wags have worried aloud about Skynet, 

Cylon Raiders, and so forth, but we think 

the X-47B ( www.northropgrumman.com ) is 

kinda cute. Its full name is X-47B Unmanned 

Combat Air System Carrier Demonstration 

(UCAS-D). Put militarily but stripped of 

acronyms, it will provide carriers with a "long 

range, persistent, intelligence, surveillance, 

and reconnaissance strike capability." Of course, the X-47B needs computers to 

keep it in the air, what with its stealthy shape and lack of a tail. Test flights have 

already begun; carrier operation trials start in 2013, with autonomous aerial 

refueling — both boom/receptacle and probe/drogue style — the following year. ■ 



T+A Solitaire CWT 2000 

Why call something Solitaire when your customers 
need to buy two of them? Ah, well; we like these 
floorstanding speakers for the brand name alone. 
German kraftwerkers at T+A elektroakustik (www 






.taelektroakustik.de ) engineered them to sound gut even off- axis. Besides 88dB sensitivity, the CWT 
2000 crests an ultra-high peak of 40kHz with a bristle of 50mm electrostatic high-frequency drivers. 
The company spent a lot of effort getting the crossover units right — if that isn't too much of an 
understatement — and it tied the woofers to each other in a phase-opposed manner in airtight enclosures 
for bass down to 23Hz. The high-gloss speakers come in black, white, and three wood grain finishes for 
$45,000 per pair. ■ 



Superbus 

The Electric Mayhem. The Partridge Family. Ken 
Kesey and the Merry Pranksters. Obviously, the 
party bus has a long and storied tradition. Nearly as 
long is Superbus ( www.superbusproject.com) , an 
eco-friendly "point-to-point luxury coach" currently 
shuttling up to 23 passengers at a time, with Internet 
screens for everyone, between Abu Dhabi and Dubai (where else?). Developed by a 
team from TU Delft University of Technology in the Netherlands, this lithium-ion 
EV can reach 155mph. Radar obstacle detection, airbags, and regenerative disc brakes 
address passenger safety concerns. The aluminum front and rear subframes sport air 
springs and frequency-selective dampers to float the carbon fiber chassis, fiberglass- 
reinforced IXIS composite and carbon fiber bodywork, and Lexan polycarbonate 
windows. And here you thought lOGbps 
Thunderbolt was a super bus. . . ■ 
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New SSDs Break Benchmarks & Bottlenecks 



Power users make it a priority to stomp 
out performance-oriented bottlenecks 
wherever they can. Four- and six-core 
processors overclocked in excess of 
4GHz help push media-oriented apps to 
new heights. Dual-GPU graphics cards 
shatter frame-rate barriers in today's 
most taxing DirectX 11 games. And 
gobs of DDR3 system memory keep 
both components fed with data. But the 
storage hierarchy doesn't end with RAM. 
Normally, memory is fed by a hard drive. 
And although hard drives are great for 
storing tons of information (up to 3TB 
nowadays), they're notoriously unable 
to keep up with other subsystems that 
simply evolve at a faster pace. 

Solid-state drives solve the HDD 
deficiency. Armed with multiple NAND 
flash ICs operating in parallel, they can 
be accessed almost instantaneously and 
achieve much higher transfer rates than 
any mechanical drive. 

But even though SSDs as a category 
are faster than HDDs, differences in 
controllers, firmware, and NAND flash 
mean you can't make generalizations 
without plenty of performance data. And 
of course, the price you end up paying per 
gigabyte of storage changes dramatically. 

We're taking seven of the latest SSDs 
out for a spin. Some of these models are 
decidedly value-oriented, designed to get 
solid-state technology in the hands of 
enthusiasts on limited budgets. Others 
are take-no-prisoners flagships that feature 
screaming speeds at premium prices. 

How We Tested 

We dropped these SSDs into a test 
system powered by an Intel Core i7- 
2600K running at 4GHz. We used Asus' 
P8P67 Deluxe motherboard, an Nvidia 
GeForce GTX 580, 8GB of Crucial 



DDR3-1333 (2x 4GB), and a Samsung 
256GB 470 Series system drive. 

We secure-erased each SSD prior 
to testing for new-in-box performance 
results. We ran PCMark Vantage first on 
a freshly created partition. Then, we fired 
up Iometer with queue depths between 
1 and 64. Our results reflect IOPS with a 
queue depth of 32. CrystalDiskMark 3.0 
runs using random data, and we used the 
latest version of AS SSD. 

Adata S599 64GB 

Don't let its budget-oriented price 
or ambiguous name fool you. Adata's 
S599 is a potent contender based on 
a popular SandForce controller. Open 
up the 2. 5 -inch drive and you'll find a 
previous-generation SF-1200 flanked 
by eight Intel-based 4GB NAND flash 
ICs. Turning the PCB over reveals eight 
more memory modules, bringing this 
drive's raw capacity up to its advertised 
64GB. As with other SandForce-based 
SSDs, there isn't any need for additional 




cache. The controller's on-die cache 
and real-time compression technology 
are intended to circumvent the need for 
additional DRAM. 

Once you format the S599, though, 
you only see 55.9GiB of usable space 
in Windows. Part of this comes from 
converting the SI definition of a gigabyte 
to the binary definition, which is what 
operating systems use. That takes 64GB 
down to about 59.6GiB. From there, 
Adata sets aside space on the SSD for 
overprovisioning, giving it room for 
garbage collection and wear-leveling. 

It's important to keep the difference 
between raw capacity and formatted 
capacity in mind, especially when you 
buy a smaller drive like the 64GB S599. 
A Windows 7 installation monopolizes 
between 10 and 20GB, leaving a lot 
less than you might expect for other 
applications, games, and user data. As 
a result, this SSD is best used as a boot 
drive, responsible for hosting Windows 
and a handful of programs. Match it up 
to a larger magnetic disk for the most 
price-conscious combination of speed 
and space. 

Despite its entry-level capacity 
point — often an indicator of lower 
performance — the Adata S599 does 
really well in PCMark Vantage and our 
four Iometer workloads. The Iometer 
results are fairly predictable. After all, 
SandForce's architecture is particularly 
adept at working with the type of 
compressible data that the benchmark 
uses. CrystalDiskMark and AS SSD 
employ random 0s and Is, though, so 

S599 64GB 

$125 (online) 

Adata 

www.adata.com.tw 
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you see lower random 4KB read and write 
results in those tests. The S599 also turns 
back the lowest sequential performance 
transfer rates. 

Adata's bundle includes the basics: a 
2.5-inch to 3.5-inch adapter and a bag 
full of mounting screws. The company 
makes firmware updates for the S599 
available on its Web site, and the drive 
carries a three-year warranty. 

Intel SSD 320 300GB 

The SSD 320 is Intel's first solid-state 
product based on 25nm NAND flash. 
Ideally, that fact alone would mean very 
little in a discussion of performance or 
reliability. But the shift from memory 
manufactured at 34nm to even smaller 
geometry does make it more difficult to 
retain data over longer periods of time. 
Intel specifically combats this by equipping 
its SSD 320-series drives with improved 
protection against failed cells. As a result, 
the SSD 320 gets the same 1 .2 million-hour 
MTBF as Intel's X25-M, which uses 34nm 
flash. The new drive is also protected by a 
similar three-year warranty. 

Despite centering on the X25-M's 
controller, Intel's SSD 320 does host a 
few other notable improvements. For 
instance, should the power go out, 
small PCB-mounted capacitors keep the 
controller active long enough to write 
any information that happens to be in 
flight, preventing data loss. The highest- 
capacity models sport a larger data cache, 
too. And, of course, there's the SSD 320's 



25nm NAND, responsible for enabling 
capacities of up to 600GB on a single 
drive. That flagship model costs more 
than a grand, though, so it's probably out 
of reach for most enthusiasts. 

The still-gargantuan 300GB model 
is more palatable at around $550, and 
it's almost every bit as fast. (According 
to Intel, it sheds 15MBps of sequential 
write performance.) Unlike the Adata 
drive, overprovisioning is built into Intel's 
capacity rating. That's plenty of room for 
an operating system, productivity apps, 
games, and other data if you want to use 
the SSD 320 as primary storage. Power 
users already anticipating spilling over 
that mark could get by with a 160GB 
drive for $320 and spend the difference 
on terabytes of magnetic storage. 

Like Adata's S599, the SSD 320 is 
limited to SATA 3Gbps compatibility. 
So, we never see it break that interface's 
300MBps ceiling in sequential transfers. 
Nevertheless, it still demonstrates rea- 
sonable all-around performance. Intel's 
third-gen mainstream drive doesn't claim a 
victory in any of our benchmarks. Rather, 
its high price tag is related to capacity. 

Intel SSD 510 250GB 

When details about Intel's next-gen- 
eration 6Gbps SSD started leaking, reli- 
ance on a third-party controller was the 
biggest news. The company was apparently 
quite confident in the solid-state market's 
maturity, and instead of developing 
another proprietary solution, it tapped 



Marvell's 88SS9174. Was that the right 
move to make? Let's just say it involved a 
few compromises. 

For example, Intel had to stick with 
its older 34nm NAND flash. As a result, 
the SSD 510's capacity is limited to 
either 120 or 250GB. And you'll pay in 
excess of $600 for access to that 250GB 
model. Additionally, the SSD 510 juggles 
performance in a somewhat unbalanced 
way. There's a big emphasis on sequential 
transfers, peaking at 500MBps reads and 
315MBps writes, which hits random I/O 
pretty hard. In fact, while Intel rates its 
300GB SSD 320 for 39,500 and 23,000 
random 4K reads and writes, respectively, 
the SSD 510 drops those figures to 
20,000 and 8,000. 

Our I/O testing pegged the SSD 510 
much lower than that — in the sub- 1,000 
IOPS range, actually. Then again, Intel 
readily admits this drive is optimized for 
sequential transfers, and that's where it 
excels. The 6Gbps SATA interface opens 
the door for reads as fast as 480MBps 
in CrystalDiskMark and writes that 
nearly hit 340MBps in the same metric. 
Random 4KB performance is nothing to 
write home about, but if you're a video 
editor, for example, the SSD 510 delivers 
unprecedented throughput. 

You wouldn't expect to find the SSD 
510 at the heart of a database server or 
Web server. The most expensive SSD in our 
roundup still has its place, though, thanks to 
that 6Gbps interface. Unfortunately, Intel 
faces stiff competition from OCZ's new 



SSD 320 300GB 

$549 (online) 

Intel 

www.intel.com 



SSD 510 250GB 

$615 (online) 

Intel 

www.intel.com 
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Vertex 3, which is a little smaller but also less 
expensive. Also a 6Gbps drive, the Vertex 
3 combines the same impressive sequential 
speed with much better I/O performance. 

If you're still interested in Intel's SSD 
510, you can at least rest assured that the 
drive bears a 1.2 million-hour MTBF and 
carries a three-year warranty. Moreover, 
Intel's reputation for SSD reliability is 
unmatched in the industry. 

Kingston SSDNow V+100 96GB 

Adata's S599 might be the least 
expensive drive in our roundup, but 
Kingston's SSDNow V+100 gives you 
the most available capacity per dollar. 
Granted, this drive isn't architected for 
raw speed, but its benchmark results 
aren't altogether shabby. Kingston leans 
on Toshiba's T6UG1XBG controller and 
eight MLC NAND flash modules, plus a 
128MB data cache. Given value-oriented 
positioning, we're not surprised by the 
SSDNow's 3Gbps SATA interface. The 
drive isn't fast enough 
to push up against the SSDNow V+100 
300MBps limit anyway. 96GB 

Kingston is certainly $170 (online) 

aware of what its drive Kingston 

can and cannot do, www.kingston.com 
recommending it most ~~ 
earnestly for corporate environments, 
where the value of offering the lowest cost 
per gigabyte has a multiplicative effect on 
savings. The company is also particularly 
proud of the drive's independent garbage 
collection feature, which helps maintain 
consistent write speeds by reclaiming 
unused cells in the background. Drives 
that don't perform this function well have 
a propensity to slow down over time as 
they fill up. Now, Win7 supports the 
TRIM command, which similarly wipes 
blocks that no longer hold information. 
But older environments, such as Vista 
and WinXP, aren't TRIM-enabled; that's 
where Kingston's garbage collection 
scheme is most effective. 

Based on our benchmark data, the 
Toshiba controller's strength looks to 
be sequential throughput. The SSDNow 
V+100 slides right past the SandForce-driven 



S599 in AS SSD and CrystalDiskMark. 
When it comes to random 4KB transfers, 
though, Kingston's drive falters. It's 
interesting, also, that in scaling queue depth 
from 1 to 32, read speed doesn't improve. 
SSDs use memory modules running in 
parallel to help maximize performance. This 
drive doesn't enjoy that benefit, though. 
Consequently, we also see remarkably low 
Iometer results in three of four workload 
tests, even at a queue depth of 32. That 
shouldn't be too big of a problem in 
mainstream machines, which never see that 
many simultaneous outstanding requests. 
Our PCMark Vantage results are more 
indicative of everyday workloads, showing 
the SSDNow V+100 ahead of Intel's SSD 




SF-1200 emerged, designed to address 
desktop environments. From that point 
on, SSDs based on the company's logic 
have proven to be the quickest available. 
It's no wonder, then, that SandForce's 
second-gen controller is such big news. 
OCZ recently launched the first consumer 
SSD based on SF-2200, the Vertex 3, at 
capacities of 120, 240, and 480GB. 

The drive's specs are certainly impres- 
sive. The SATA 6Gbps interface, up 
to 550MBps sequential reads and 
525MBps writes, and random 4KB 
IOPS as high as 60,000 are all attention- 
getting figures. So is the 240GB model's 
$550 price tag. But for that lofty 
premium, you get the fastest consumer 
SSD available. In our benchmarks, 
we measured sequential reads 
cresting 500MBps in AS SSD and 
writes in excess of 300MBps in 
CrystalDiskMark — bested only 
by Intel's SSD 510. But whereas 
the SSD 510 struggles with I/O 
performance, the Vertex 3 comes 
close to tagging 40,000 IOPS 



"L 



Vertex 3 240GB 

$550 (online) 

OCZ 

www.ocztechnology.com 



320 and Patriot's Torqx 2, and 
comparable to Plextor's PX-M2. 

Weighing in at 96GB, this 
is a good-sized boot drive; you'd 
still want to complement it with 
a larger storage device, though. Priced 
at $170, though, the SSDNow V+100 
should leave you with enough cash for 
terabytes of HDD storage. 

OCZ Vertex 3 240GB 

SandForce took the world by storm 
in late 2009 with its enterprise-class SF- 
1500 storage controller. Early in 2010, the 




in two of our Iometer workloads. Just 
check out the scaling in CrystalDiskMark: 
Random 4KB reads jump from 33MBps 
to 216MBps, and writes accelerate from 
81MBps to 255MBps. Clearly the Vertex 
3 does its best work when presented 
with many outstanding requests. Really 
though, any usage pattern seems to gain 
from SandForce's efforts. The drive's 
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record is marred only by a repeated failure 
in PCMark Vantage that prevents us from 
generating a test suite score. 

Like other vendors, OCZ bundles its 
Vertex 3 with a 3. 5 -inch drive adapter. It 
covers the SSD with a three-year warranty 
and rates its controller for 2 million hours 
MTBR The Vertex 3 isn't a value play 
by any means, but it is an incredible 
performer. Its hiccup in PCMark is 
regrettable; however, after more than two 
months of use in our test beds, we haven't 
seen any other anomalies. 

Patriot Torqx 2 256GB 

It's not often that a relatively unknown 
flash controller vendor vies for enthusiast 



attention. Although the name Phison is 
likely unfamiliar to most power users, the 
company isn't a rookie in the controller 
market at all. In addition to being one of 
the founding members of ONFI (Open 
NAND Flash Interface), Phison also 
gained familiarity by powering an SSD in 
Asus' Eee PC lineup. 

We previously hadn't seen the new 
PS3105 controller before, however, until 
Patriot sent us a sample of its 256GB 
Torqx 2 and we popped the drive's top. 
Sitting next to the PS3105 are eight 
Toshiba MLC NAND flash modules and 
128MB of DDR cache. 

The controller is SATA 3Gbps- 
compliant. Patriot consequently rates its 



drive for 270MBps reads (the realistic 
limit of second-gen SATA) and 230MBps 
writes. Of course, anyone launching 
an SSD on the previous generation's 
interface probably isn't gunning for 
high-end customers. But that's what 
Patriot's pricing suggests. Representatives 
tell us the 256GB model will be priced 
at $500 once it's more readily available. 
In comparison, the Intel SSD 320 costs 
$50 more. If you calculate out price per 
gigabyte, however, Patriot's drive ends up 
more expensive. 

Naturally, we'd expect the Torqx 2 to 
dish out similar or better performance. 
Intel ends up pushing better numbers in 
Iometer. The SSD 320 does much better 
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in PCMark Vantage, as well — perhaps our 
best measure of real-world performance. 
Only the sequential read and write results 
show both drives trading blows. 

Although Patriot rates its Torqx 2 with 
a 1.5 million-hour MTBF, the drive is 
only covered by a two-year warranty. The 
comparison to Intel's own 3Gbps drive 
once again has to be made: Intel's three- 
year guarantee is simply more impressive. 
With all of that said, it's possible that 
street prices on Patriot's Torqx 2 come in 
below the MSRP. Under $450, this could 
be a solid value. 

Plextor PX-M2 128GB 

Plextor's PX-M2 proves that con- 
trollers alone do not define an SSD's 
performance. Firmware and NAND flash 
are the other two ingredients that factor 
into the equation. How do we know? The 
PX-M2 centers on Marvell's 88SS9174, 
just like Intel's SSD 510. Plextor's design 
is completely different, though. Rather 
than fill an entire 2. 5 -inch form factor, 
it fits entirely on a 1.8-inch PCB. This 
doesn't have any effect on performance; 
it's purely a design consideration. Beyond 
its dimensions, Plextor claims lower 




PX-M2 128GB 

$270 (online) 

Plextor 

www.plextoramericas.com 



sequential reads, 
higher sequential 
writes, lower ran- 
dom 4KB read IOPS, and 
higher random 4KB write IOPS. And 
that's Plextor's 256GB model vs. Intel's 
250GB version. 

We're testing Plextor's 128GB offer- 
ing, though, which sacrifices a ton of 
sequential write throughput, since only 
half of its NAND channels are filled. 
(Incidentally, Intel's 120GB SSD 510 
sheds the same amount of its mojo, 
too.) Plextor pairs the 6Gbps Marvell 
controller with Toshiba NAND and 
128MB of DDR3 memory serving as 
cache. Interestingly, Plextor sells its 
128GB drive for about 45 bucks less 
than Intel's 120GB SSD 510. Given the 
similar specs, the PX-M2 could be one of 
the most attractive performance-oriented 
SSDs available. 

Its random 4KB read and write 
performance is on par with the 250GB 
Intel drive. Moreover, the scores in 
Iometer favor Plextor's solution. Intel 
gets the upper hand in PCMark Vantage, 

Torqx 2 256GB 

$500 (MRSP) 

Patriot 

www.patriotmemory.com 

and it's also clearly faster in sequential 
transfers — expected, given the specs. (For 
another comparison, you can reference 
the 256GB Plextor's CrystalDiskMark 
and PCMark Vantage results on page 27 
of the May 2011 issue.) Even still, the 




PX-M2 manages 

to shoot past the 3Gbps 

ceiling, so it really needs to be used on a 

6Gbps-capable platform. 

Plextor also goes the extra step of 
bundling Acronis' True Image software, 
used for backup and recovery. That's an 
interesting inclusion if you're not already 
saving important data over to a larger 
repository. You don't, however, get a 3.5- 
inch mounting adapter. The PX-M2 is 
covered by a three-year warranty and 
rated with a 1.5 million-hour MTBF. 

An SSD For Everyone 

The SSD market is mature. You can 
find affordable 40GB boot drives for 
under $100. Or go the other direction 
and drop close to two grand on a 
480GB Vertex 3. In between, you'll find 
everything from SSDs that scream in 
the sequential tests to drives that push 
copious I/O. No matter what, though, 
expect to pay somewhere around $2 per 
gigabyte of capacity. It might be $1.75 
or it could be $2.25, but capacity is what 
costs you most dearly in this game. It's 
nice to think that one day we'll all be able 
to replace our conventional disks with 
SSDs. But, for the time being, the smart 
money is on an affordable SSD with user 
data housed on bigger, cheaper drives. A 

by Paul Cross 



You can find affordable 40GB 
boot drives for under $1 00. 
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A Pocketful Of Portables That Run At SuperSpeed 



With the arrival of SuperSpeed USB 
3.0 last year, we saw the first wave of 
add-on controllers, onboard controllers, 
and external hard drives for the new 
interface. With these, you could have 
gobs of storage with an interface able to 
move data at SATA-class speeds. USB 2.0 
only provided 60MBps raw transfer rates, 
but in the real world, after accounting 
for overhead, data rates rarely exceeded 
36MBps. Now, USB 3.0 rockets the raw 
rate to 640MBps. After overhead, rates 
of 400MBps remain allegedly feasible, 
provided there's no bus limitation. In 
theory, USB 3.0 should exceed 
the performance of eSATA, 
which hasn't gained much 
traction in the portable pe- 
ripherals market. In any 
case, USB 3.0 is fast enough 
that the media's internal 
transfer speed (disk platter to 
drive controller, for example), not the 
drive interface, may become the primary 
storage bottleneck. 

That much is the good news, and 
we've enjoyed having a variety of USB 
3.0 hard drives to choose from. However, 
SuperSpeed flash drives have been slower to 
reach the market, and this is a problem for 
anyone who's waited impatiently to pour 
gigabytes of data to or from a flash drive. 
Cloud storage has capacity, but transfer 
speeds are too slow for truly large file 
batches. Portable drives based on 2. 5 -inch 
hard drives now store up to 1.5TB, but 
these remain too big to carry everywhere. 
Most still use slow USB 2.0 interfaces. 

What many users crave is USB 3.0 flash 
drives. Currently, though, the total number 



of options pales in comparison to USB 2.0 
units. That said, we were able to gather the 
following five models from four vendors: 
Kingston DataTraveler Ultimate 3.0 (16GB), 
LaCie FastKey (60GB), Patriot Supersonic 
(32GB), Super Talent Express Drive Duo 
(8GB), and Super Talent Express RAM 
Cache (16GB). These should be enough 
to give you an idea of what you can expect 
from the first generation of products in this 
category. Are these thumbdrives truly fast? 
Are they going to cost you an arm and a leg? 
Let's find out. 




USB 3.0" implementation. Today, these 
are dual-channel products, while most 
performance-oriented drives use a quad- 
channel design with SSD controllers. 
Quad-channel native drives should be 
arriving soon that will raise performance, 
shrink physical sizes, and bring down 
the price/performance ratio in the 
thumbdrive category. 

You may find that different drives will 

arrive formatted with different file systems. 

For example, although most drives use 

NTFS, Kingston's DataTraveler arrived using 

FAT32, which we left in place for 



DataTraveler Ultimate 3.0 
(16GB) 

$79 

Kingston 

www.kingston.com 



Background & Notes 

If you recall the early days of SATA, the 
very first drives were actually parallel ATA 
drives that used a bridge chip for conversion 
to the SATA interface; native SATA drives 
came later. Similarly, there are two types 
of USB 3.0 flash drives on today's market. 
The first drives used SSD controllers and 
the caching systems that came with them. 
In essence, this turned the product into an 
SSD on a USB port. This bridged approach 
is great if you want blazing performance, 
although the chip implementation balloons 
the drive's physical dimensions. 

More recently, we're starting to see 
devices with a more compact "native 



our testing. NTFS allows for 
encryption and compression, 
but FAT32 uses smaller clusters, which can 
improve performance in certain tasks. 

Specifically, 4K clusters are particu- 
larly useful for running applications, 
such as under the Ubuntu or Ceedo 
environments. A queue depth of 32 
(QD32) means that the operating 
system has 32 requests pending for 
4K of data. This serves to emulate 
a particularly high-demand OS 
environment. A 512K random read/ 
write test comes closest to assessing 
performance on handling productivity 
files, such as spreadsheets and word 
processing documents. Sequential tests, 
which examine the streaming of large, 
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FastKey (60GB) 

$249.99 

LaCie 

www.lacie.com 




continuous files on or off the drive, tend 
to get the most attention because they 
show the biggest numbers. However, 
sequential tests may not give a complete 
view of real-world performance because 
fairly few practical use scenarios rely on 
sequential file operations. That said, there 
are a few enticing exceptions, such as 
using a flash drive to dump system images 
onto many IT machines or transferring 
large videos. 

A few drives, such as Super Talent's 
Express RAM Cache, use a controller 
"turbo" driver that loads in Windows 
automatically when the drive is attached. 
Turbo drivers seek to expand the packet 
size beyond the 1MB specified by 
Microsoft's default mass storage driver. 
In general, turbo drivers should boost 
sequential scores, although we found the 
total impact of such drivers to be slight, 
adding perhaps 10% more speed on 
512K and 4K writes but impacting 512K 
read performance by over 30%. Outliers 
include the Windows Movie Maker and 
Media Center tests in PCMark Vantage, 
which more than double with turbo 
drivers enabled. 

If you're a serious power user and 
find that your USB 3.0 data rates aren't 
up where you expected, examine your 
system for saturation points. Triple- and 
quad-GPU configurations are known 
suspects because the PCI-E bus gets so 
loaded with traffic that it swamps the 
system's ability to tackle some other 
loads. Another possibility is drivers 
getting in the way. In this case, try 
running in Safe Mode and see if that 
improves performance. If so, you may 
need to investigate ways to pare down 
your configuration. 



How We 
Tested 

Our test plat- 
form was an 
Intel DX58S02 
motherboard 
running a 
Core 17-980X 
processor at its 
3.33GHz de- 
fault speed. We 
used a 60GB 
Transcend SSD, 12GB (3 x 4GB) of 
OCZ PC3- 10666 Gold memory, a PC 
Power & Cooling Turbo-Cool 860 power 
supply, and Windows 7 Ultimate 64-bit. 

Our synthetic benchmark tests were 
CrystalDiskMark 3.0 running 500MB and 
4,000MB data loads each five times and 
PCMark Vantage's HDD test suite. Whereas 
CrystalDiskMark excels at providing pure 
throughput (MBps) numbers, PCMark 
Vantage applies that throughput (also in 
MBps) under prepackaged conditions that 
emulate real-world tasks. 

In our transfer tests, we created two 
data sets. In the first we created a folder 
containing nearly 2,000 productivity and 
MP3 files. All told, the folder amounted 
to 2GB of data. The second data set was a 
single 2GB ZIP file containing five MP4 
videos. In each case, we wrote the files 
to the flash drive and then read them 
back onto our test system, wiping the files 
after each use. We did this on both USB 
3.0 as well as USB 2.0 ports to compare 
performance differences. 

Finally, we used the Ceedo Personal 
desktop virtualization environment to 
create a workspace loaded with common 
applications and files. One of the unsung 
opportunities with USB 3.0 is the ability 
to essentially keep your "system" in your 
pocket. A Ceedo image will run on any 
Windows PC (from Win2000 
forward). You simply plug 
it in, and up pops a 
Start menu-type tool- 
bar offering access to 
your apps and files. 
When possible, Ceedo 
may use the host system's 



applications for better performance, as 
when our JPEGs loaded in Windows 
Photo Viewer rather than the Picasa 
app we had installed on the flash drive. 
We created a Ceedo image and loaded 
its startup folder with many items: five 
large JPEG images, Skype, Google Talk, 
Google Earth, the CNN home page, 
and Amazon Kindle for PC (set to open 
"Treasure Island"). We let these apps 
load content over our FiOS broadband 
connection as needed in order to better fit 
real-world usage conditions. There were 
no connectivity issues throughout the 
testing period. Interestingly, both of the 
drives we tested with FAT32 formatting 
(Kingston and Super Talent's Duo) would 
not automatically load our JPEGs when 
on a USB 2.0 connection, although we 
could manually load these images without 
a problem after startup. 

Kingston DataTraveler 
Ultimate 3.0 (16GB) 

At 0.63 x 0.87 x 2.9 inches (HxWxD), 
Kingston nails the conventional length 
of a standard flash drive, but its girth is 
unusually rotund. Keep this in mind if 
you need to insert multiple drives into 
your motherboard's I/O ports. But 
this white and brushed aluminum unit 
is, however, sensibly rounded for better 
in-pocket comfort, and the protective 
cap snaps very firmly in place over 
the USB plug. Kingston throws in a 
Y-cable for use on USB 2.0 ports that 
may lack enough power for the drive's 
additional requirements. 

In our tests, the DataTraveler Ultimate 
3.0 exceeded Kingston's 
80MBps read and 
60MBps 




Supersonic (32GB) 

$94.99 

Patriot 

www.patriotmemory.com 
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Super Talent Express Drive Duo (8GB) 

There's no secret here. Super Talent 
wanted to grab the high-volume, entry- 
level spot for USB 3.0 flash drives, and 
that's exactly what the very compact, 
dual-channel Duo accomplishes. The 
drive trails in our performance results 
but still trounces any USB 2.0 drive. 




Express Drive Duo (8GB) 

$24.95 

Super Talent 

www.supertalent.com 



Note, though, that sometimes software 
settings can doom benchmark results. 
For example, in our Ceedo tests, we 
discovered that browser load times 
were being crushed by a Ceedo default 
setting that caches all temporary files 
to the flash drive rather than the host 
system. Disabling this cut our Ceedo 
load time in less than half. 

Super Talent Express 
RAM Cache (16GB) 

Slightly smaller (at 0.31 x 0.98 x 
3.44 inches) and a bit more rounded 
than its LaCie direct competitor, the 
Express RAM Cache falls prey to the 
usual problem of not having a place 
for the cap while in use. Although 
the Express RAM Cache drive might 
not catch LaCie on performance, 
its substantially lower price makes 
amends. Also note that the $79 model 
includes Ceedo's virtual desktop soft- 
ware, a smart bundling not offered by 
any other vendor. Without Ceedo, the 
price drops to $59. 

Results & Analysis 

Most of these drives ran without a 
hitch. In fact, we only ran into one 
problem. When we first plugged in 



the LaCie drive, it popped right up 
in Windows as a 10MB volume with 
one file named Start sitting in it. No 
problem. Executing this takes you 
through a setup routine that will either 
format the drive for Windows or for 
multiple OSes. We went for the former 
option (NTFS). Upon completion, the 
new, fully 
configured 
drive 
(5 5.6GB 
capacity) 
pops up in 
Windows 
along with 
a folder that 
includes a turbo driver called SymStor. 
As soon as we installed this, the drive 
would not be recognized in a USB 3.0 
port. Attached to a USB 2.0 port, the 
drive was fine. We actually returned 
our first FastKey, downloaded the 
newest SymStor driver to use with its 
replacement, and still saw the identical 
problem. As you can tell from our 
results, though, the drive gets by just 
fine without the extra driver. 

If there's one statement to make 
from this roundup, 
it's that there is no 
perfect drive for all 
occasions. Different 
drives excel or fall 
behind in different 
areas. Even the rel- 
atively slow Super 
Talent Express Drive 
Duo holds its own in 4K reads, and it has 
by far the lowest price per gigabyte ratio 
in this roundup. 

Also keep in mind capacity points 
and their relation to the number of 
NAND chips on the drive's PCB. The 
native USB 3.0 Super Talent Duo, 
for instance, is a two-channel device 
at a time when most competitors are 
going to four channels and realizing 
the performance gains from doing so. 
(Super Talent undoubtedly made this 
choice in order to hit a specific price, 
and even this drive's comparatively 



poky 54MBps sequential reads still 
blow away the best USB 2.0 drive 
throughput we've seen.) This is even 
true within Super Talent's own product 
mix. The Express RAM Cache is a 
four-channel drive, and the company 
tells us that the 32GB model can 
deliver double the performance we saw 
here on sequential writes. 

Ultimately, you need to weigh 
several of these results at once to see 
the best total value for your needs. 
Because we deal so often with moving 
files between systems, our bias leans 
toward 512K operations. Compared 
against the Super Talent Express RAM 
Cache, Kingston has roughly one- 
third Super Talent's read performance 
but almost three times Super Talent's 
write performance, producing what 
essentially amounts to a tie for a 
complete load and offload job. 

In fact, if we had to pick one drive 
from this clutch, it would be the 
DataTraveler Ultimate 3.0. Kingston 
doesn't win on price or performance 
alone in any given metric, but taken all 
together, the drive carries great bang 
for the buck and delivers it in a more 
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Express RAM Cache (16GB) 

$79 

Super Talent 

www.supertalent.com 



compact (albeit thicker) form factor 
than several of its peers. For screaming 
speed, nothing here tops LaCie if you 
can afford it. If all you need is cheap 
gigs with better performance than USB 
2.0 can offer, Super Talent's Duo has 
you covered. ■ 

by William Van Winkle 
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Double Security, Double Reputability: 



No one can afford downtime of their website,,, 

1&1 is now offering dual hosting for the ultimate security of yoi 

Your website is hosted in two different locations in our data ce 

If the first location is unexpectedly interrupted, your site will automatically 

continue running in the second location - without any data loss. 




united 



_ er web host offers as much expertise, I 
quality as 181: 1&1 combines over 20 years of web hosting experience 
with the latest technology in our high-speed and high-performance 
American data center. More than 1,000 IT professionals will continue 
to develop our top performance web solutions for years to come. 
NEW: 1&1 is pleased to offer double security for your website with 
181 Dual Hosting! All at unbeatably low prices! 
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NEW! 



1&1 DUAL UNLIMITED 

■ 3 FREE Domains 

■ FREE Private Domain Registration 

■ UNLIMITED Web Space 

■ UNLIMITED Traffic 

■ UNLIMITED FTP Accounts 

■ UNLIMITED E-mail Accounts (2 GB) 

■ UNLIMITED Mailing Lists 

■ 20 Microsoft® SQL Databases 

■ ASP, .NET, AJAX, LINQ, PHP, Perl, SSI 

■ GeoTrust® Dedicated SSL Certificate 

■ NEW! 1&1 SiteAnalytics 

■ 99.99% Uptime 

■ 24/7 Toll-free Customer Support 



Fast Global Network Connectivity: 
ji 210 GBit/s Connection 

p Performance: 
High-end Servers 



Environmentally Responsible: 
100% Renewable Energy 

Solid Technical Foundation: 
Over 1,000 In-house Developers 
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MSI Big Bang Marshal 



The MSI Big Bang Marshal certainly 
warrants the "big" in the name, as 
this board sports no fewer than eight 
PCI-E xl6 slots in addition to all the 
trappings one comes to expect from a 
high-end motherboard. 

Running the Intel P67 (B3) chipset 
and thus supporting Sandy Bridge Core 
i3/i5/i7 chips, the Big Bang Marshal 
has USB 3.0 and SATA 6Gbps support. 
There is a smattering of additional 
features built into the board, including 
Super Charger, which charges your 
mobile devices extra-fast; M-Flash, 
which lets you back up and restore the 
BIOS with a flash drive; Multi BIOS, 
which stores a second BIOS onboard 
in case of a borking; and Winki 3, a 
Linux-based environment that grants 
you quick access to the Internet even 
while the system boots. Live Update 
5 and Live Update Online ensure that 
you get all the latest updates from MSI. 



The built-in audio is Creative's X-Fi 
MB2, which features EAX Advanced HD 
5.0 for better 3D gaming audio and THX 
TruStudio Pro for more sound clarity. 

If you don't feel like tinkering in 
the BIOS to adjust overclock settings 
(although with the Click BIOS GUI, 
it's easy to do), you can simply push 
the physical OC Genie II button on the 
board with the system powered down, 
and when you boot, it'll automatically 
overclock the CPU multiplier, CPU 
VCore, memory ratio, and memory 
voltage for you. (OC Genie II doesn't 
support Core i3 chips, however.) 

Overclocked or not, the Big Bang is a 
solid board for the enthusiast class. I 



by Seth Colaner 



Big Bang Marshal 

$399.99 

MSI 

www.msi.com 



Specs: Socket LGA1155; Intel P67 chipset; Max memory: 32GB (DDR3-2133); Slots: 8 PCI-E 
x16 (2 x16, 2 x8, 4 x1 speeds); Ports: 4 6Gbps SATA, 4 3Gbps SATA, 2 3Gbps eSATA, 2 USB 
2.0, 8 USB 3.0, 1 FireWire, 2 Gigabit Ethernet 

Test system specs: CPU: 3.4GHz Intel Core J7-2600K; RAM: 4GB 0CZ DDR3-2000; Graphics: 
ATI Radeon HD 6870; Storage: 74GB Western Digital Raptor WD740 



Benchmark Results 

3DMark 11 Extreme 

Overall 

Graphics Score 
Physics Score 
Combined Score 
Graphics Test 1 (fps) 
Graphics Test 2 (fps) 
Graphics Test 3 (fps) 
Graphics Test 4 (fps) 
Physics Test (fps) 
Combined Test (fps) 
PCMark Vantage Pr« 
Overall 
Memories 
TV And Movies 



Communications 
Productivity 



SiSoft Sandr 



Processor Arithmetic 

Dhrystone i~SSE4.2 (GIPS) 
Whetstone iSSE3 
(GFLOPS) 

Processor Multi-Media 
Integer x32 iAVX (Mpixels/s 
Float x16 iAVX (Mpixels/s) 
Double x8 iAVX (Mpixels/s) 
Memory Bandwidth 
Aggregate Memory 
Performance (GBps) 
Integer B/F 
iAVX/128 (GBps) 
Float B/F iAVX/128 (GBps) 
Memory Latency 
Media Transcode 
Transcode WMV > 
H264 (KBps) 
Transcode H264 > 
H264 (KBps) 



POV-Ray 3.7* 
Cine 



MSI Big Bang 
Marshal 



1204.42 PPS 



Left 4 Dead 2 ; 6 

AVP ; 1 

S.TXL.K.E.R.: ""; 1 
Call of Pripyat 



*pixels per second 

**points 

Games tested at 2,560 x 1 ,600. 
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1&1 DUAL HOSTING 



NZXT Bunker 



The NZXT Bunker is one of those specialized products that 
many users would never think of when amassing parts for 
a new build. But if you need to physically secure a handful of 
flash drives and peripherals, it's a must-have accessory 

The Bunker is essentially a mini vault for your USB-based 
peripherals, as well as certain USB flash drives. It mounts in 
an available 5. 2 5 -inch drive bay and features a locking front 
door that prevents access to whatever's plugged into its ports. A 
row of four USB ports resides on the internal back wall of the 
device; the wall retracts into the center of the assembly when 
the front door is closed, leaving a small opening for cords to 
run out through the bottom. When the door is open, the wall 
slides forward, making the ports easier to access. The idea is that 
you'll plug your keyboard and mouse into the Bunker's ports at 
a LAN party, for example, and then lock them down when you 
have to step away from your system. 

Installing the Bunker couldn't be any easier. Simply mount 
the bunker in an open drive bay and connect its cable to an 
available USB motherboard header. The bunker connects and 
works like the front-panel USB ports found on most cases. 
There are no issues with the device's installation or performance, 
but all is not perfect. The front door on the Bunker is rather 
flimsy, and you'll want to avoid pushing directly on the mesh 
in the center of the door, as it can easily bend or crease. In 
addition, the flash drives cannot be any longer than 1.6 inches 
or the Bunker's front door won't be able to close. 

Those minor niggles aside, the Bunker works exactly as advertised. 
It's by no means Fort Knox, but for about 25 bucks it'll keep 
wandering hands away and your drives secured at the next LAN. ■ 

by Marco Chiappetta 




QFf I ID 



S* 



1&1 DUAL BASIC 

1 1 FREE Domain 
1 10 GB Web Space 
I UNLIMITED Traffic 
I NEW! 5 FTP Accounts 
I NEW! 1&1 StteAnalytics 



1&1 DUAL ADVANCED 

I 2 FREE Domains 
1 150 GB Web Space 
I UNLIMITED Traffic 
I NEW! 50 FTP Accounts 
I NEW! 1&1 SiteAnalytics 



$ 2 



.99 

per month* 

(36 month term) I 



$3.99/month(24 month term) 
$4.99/month (1 2 month term) 
$ 6. 997m o nth (3 month term). 



$ 4 



.99 

per month* 

(36 month term} I 



$5.99/month (24 month term) 
$6.99/month{12 month term) 
S8.99/month (3 month term) 



rg\W*\ 1&1 DOMAINS 

■ VUl Starting at 

Now only 57.99/first year 



.biz 



first year* 
Now only $3,99/first year* free Private Registration! 



$ 3 



.99 



ubiect to change witho 



More special offers available online. 



= www.1and1.com 
□ www.1and1.ca 



Bunker 

$24.99 

NZXT 

www.nzxt.com 



Specs: Ports: 4 USB 2.0; Max drive length: 1 .6 inches; Material: 
Plastic, steel; Key variation: 20 key types 
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Sapphire Radeon HD 6950 FleX Edition 




1Rc 



Sapphire's Radeon HD 6950 FleX 
Edition is everything you know 
and love about the Radeon HD 
6950 but with an added bonus for 
Eyefinity fanatics: It has dedicated 
logic onboard that lets you connect 
three DVI monitors to it without 
requiring an active adapter. Although 
active DisplayPort-to-DVI or HDMI- 
to-DVI adapters aren't as expensive 
as they used to be, the benefit for 
Eyefinity users is an out-of-the-box 
Eyefinity-capable card that works 
with inexpensive DVI monitors. If 
you want, you can connect up to five 
displays to this card (provided it has 
the horsepower to display the game of 
your choice across such a setup) using 
the adapters and at least two native 
DisplayPort monitors. 



Radeon HD 6950 FleX Edition 

$299.99 
Sapphire 
www.sapphiretech.com 



Sapphire's impressive vapor chamber 
cooler is present and accounted for, 
and a centrally located fan spins hot 
air out both sides of the heatsink. 
There is a pair of 6-pin PCI-E power 
connectors, and AMD's dual BIOS 
switch is also here for your overclocking 
experiments. Sapphire left the core and 
memory speeds at stock (800MHz and 
1,250MHz, respectively). 

Regarding performance, this card 
doesn't do any better than a stock 
6950, but Sapphire's vapor chamber 
and dual-heatpipe cooler should 
be able to withstand a significantly 
raised core clock. And with Sapphire's 
capable TriXX software, you can do 
just that. ■ 

by Andrew Leibman 





Sapphire HD 6950 


Specs & Scores ; 


FleX Edition 


Price 

i 


$299.99 


Core Clock | 


800MHz 


Memory Clock 


1, 250MHz 


Memory Interface ; 


256-bit 


Memory 


2GB GDDR5 


3DMark 11 Performance | 


3DMark Overall 


P4682 


Graphics Score ; 


4306 


Physics Score 


8251 


Combined Score ; 


4713 


Graphics Test 1* 


19.06 


Graphics Test 2* ; 


22.49 


Graphics Test 3* 


27.18 


Graphics Test 4* | 


12.51 


Physics Test* 


26.19 


Combined Test* I 


21.92 


Unigine Heaven 


FPS 

i 


23.8 


Score ; 


599 


Games 1,920x1,200 


Left 4 Dead 2 




(8XAA, 16XAF) 


117.08 


S.T.A.L.K.E.R.: 




Call of Pripyat (4XAA) ! 

Alionc \/c Prorlatr>r i 


30.4 


aaiici io vs. nieucuui 

(4XAA) 


36.9 


Games 2,560x1,600 | 


Left 4 Dead 2 




(8XAA, 16XAF) 


84.18 


S.T.A.L.K.E.R.: 




Call of Pripyat (4XAA) 


19.44 


Aliens vs. Predator 




(4XAA) 


23.2 


*fps 




Driver: Catalyst 11.4 Beta 





Test system specs: Processor: 3.47GHz Intel Core J7-990X; Motherboard: Intel DX58S02; RAM: 6GB Patriot Sector 7 DDR3-1600; Hard drive: 
600GB WD VelociRaptor WD6000HLHX; PSU: Antec TruePower Quattro 1 200 
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Sapphire Radeon HD 5850 Xtreme 




Radeon HD 5850 Xtreme 

$144.99 (online) 

Sapphire 

www.sapphiretech.com 



Let us be clear, this is not a typo: We 
are indeed talking about the Radeon 
HD 5850 that originally debuted in 
September 2009. As of this writing, 
AMD has completely supplanted the 
5000 series with cards for every video 
viewing and gaming demographic. Yet 
Sapphire sent us what amounts to an 
ancient GPU strapped to a new cooler. 
We're supposed to be impressed? 
Actually, we are, and you should be, too. 
The Radeon HD 5850 is a 40nm 
DirectX 11 GPU (just like those in 
the 6000 series), it has 1,440 stream 
processors (32 more than the Radeon 
HD 6950), 72 texture units (16 more 
than the 6870), and 32 ROPs (the same 
as all Cayman-based GPUs). What is 
different this time around, however, are 
the more effective dual-heatpipe cooler, 



optimized voltage regulation, 
and the availability of Sapphire's 
TriXX overclocking software. And 
the price is the most compelling 
aspect for gamers on a budget. 

Take a look at those numbers. 
In raw performance, this card 
comes perilously close to the 
Radeon HD 6870. Unigine's 
Heaven is the only test in which 
the 5850 shows its age, and that's 
due to the 6000 series' vastly 
improved tessellation engine. 
In games that focus less on 
tessellation (read: almost all of 
them) a modest overclock will 
easily propel this card beyond a 
stock-clocked 6870. ■ 

by Andrew Leibman 





Radeon ; 


Sapphire HD 


Specs & Scores ! 


HD 6870 I 


5850 Xtreme 


Price 

i, 


$209.99 


$144.99 


Core Clock \ 


900MHz 


725MHz 


Memory Clock 


1, 050MHz ! 
i 


1,000MHz 


Memory Interface \ 


256-bit 


256-bit 


Memory 


1GBGDDR5 


1GBGDDR5 


3DMark 11 Performance | 


3DMark Overall 


P4117 


P3648 


Graphics Score ! 


3771 


3293 


Physics Score 


8287 


8250 


Combined Score ! 


3868 


3548 


Graphics Test 1* 


18.64 


17.93 


Graphics Test 2* ! 


18.61 


17.02 


Graphics Test 3* ; 


23.27 


20.97 


Graphics Test 4* 


10.68 


8.54 


Physics Test* 


26.31 


26.19 


Combined Test* 


17.99 


16.51 


Unigine Heaven 


FPS 


17.4 


13.6 


Score 


439 


344 


Games 1,920X1,200 


Left 4 Dead 2 ; 
(8XAA, 16XAF) 


102.16 


101.02 


S.T.A.L.K.E.R.: 






Call of Pripyat (4XAA) j 


24.9 


22.9 


Aliens vs. Predator \ 






(4XAA) 


28.7 


26.7 


2,560X1,600 


Left 4 Dead 2 
(8XAA, 16XAF) 


69.53 


70.02 


S.T.A.L.K.E.R.: 






Call of Pripyat (4XAA) 

1 


14.3 


13.1 


Aliens vs. Predator 






(4XAA) 


17.9 


16.4 


*fps 






Driver: Catalyst 11.4 Beta 





Test System Specs: Processor: 3.47GHz Intel Core J7-990X; Intel DX58S02 Motherboard; RAM: 6GB Patriot Sector 7 DDR3-1600; Hard drive: 
600GB WD VelociRaptor WD6000HLHX; PSU: Antec TruePower Quattro 1 200 
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Patriot Javelin S4 




Aimed squarely at entry-level NAS 
home users, Patriot's Javelin S4 offers 
four hot-swappable SATA bays, so you 
can add more storage without powering 
down. We tried this with first adding 
two 750GB Seagate Barracuda drives, 
building our RAID 1, and then adding 
a third drive into an open bay. Patriot's 
browser-based options make seeing the 
new drive and migrating it into the 
existing array very simple (although the 
larger the array, the longer migration 
takes). Currently, Patriot's software isn't 
terribly accurate in reporting its progress, 
so don't power cycle when it seems 
locked — it's probably still working. 

Patriot's Dashboard client utility assists 
with mapping volumes to your desktop, 
sharing folders, managing users/groups, 
syncing data, and more. Dashboard is 



a breeze compared to some other NAS 
tools we've seen, although our pre-release 
version seemed prone to losing Windows 
volume maps during reboots. 

We tested with a three-drive 750GB 
RAID 1 (striped) for maximum perfor- 
mance. The enclosure also supports RAID 
0, 5, 10, and JBOD. We completed a 
Gigabit fabric-based 2GB video upload 
to the NAS in 1:55 (17.39MBps) and 
the same 2GB back to a different client 
in 58 seconds (34.48MBps). Intel's 
NAS Performance Toolkit measured the 
average upload throughput to the NAS 
at 89.55MBps. 

Patriot's DLNA support works effort- 
lessly. With media uploaded, we booted 
an Xbox 360, navigated to the S4 in 
the video library, and played files. With 
DDNS set up, the S4 will also stream to 



any desktop browser, and Patriot supports 
both Android and iOS playback. There's 
direct photo uploading to Facebook, 
Acronis backup, a BitTorrent client, and 
compatibility with iTunes, Squeezebox, 
and TimeMachine. With two USB 2.0 
ports, you can connect a printer and an 
external storage drive, plus there's an 
eSATA port for even more storage. 

The firmware and Dashboard client 
could use some more tweaking, but the 
Javelin S4 delivers loads of media serving 
and data protection for home-oriented 
needs. It's a smart product at a fair price. ■ 

by William Van Winkle 
Javelin S4 

$399 

Patriot 

www.patriotmemory.com 



Specs: Bays: 4 3.5-inch SATA & SAS; Ports: 2 USB 2.0, 1 eSATA, 1 Gigabit Ethernet; Memory: 256MB DDR2-800, 1 28MB flash; Max capacity: 1 2TB (4x 3TB) 
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Pioneer in Power Supply, we bring you the 
REVOLUTIONARY. MAX WATTAGE. MAX EFFICIENCY. 

MRE3REV0 



1% to platinum, up to 94% efficiency 







1 35DW 



ill Modular Design 



EMR1 35DEWT 



ErP Lot 6 



r 


FMQ Design 


B; magnetic flux 


density Full-Zone Magnetic Quadrant 

Transformer Design 
W Fully utilize transformer's 
q uad mag n eti c q u ad r a nts 


1 ^^^^p 


rr^Tgnetic erer 9y to provide 
field intensity maximum switching 
efficiency and 
outstanding KW output 
stability. 

Conventional Forward design J 



ErP Lot 6 2010 ready! 

Advanced +5Vsb circuitry with up to 20% 
improved efficiency compared to generic designs 
helps your system meet ErP Lot 6 2010 (AC < 1 W 
at standby) requirement, 
*With ErP Lot 6 enabled motherboard. 

PSU +5Vsb efficiency @ 0.Q9A load, 230VAC 



NonErPLotS 
2010 Compliant PSU 

NERMAX ErP Lot 6 

110 Compliant PSU 


Intel Suggests >50% 
^^^■36% 


■■■■■1157% 



Copper Bridge Array 




Offer wide current conduction paths to greatly 
reduce resistance losses, creating neat and low air 
impedance for PCB arrangement 



[Patented High Density Transformer] 





A. Minimal contact area for effective noise reduction I 

B. Rotor with integrated magnet for frictionless motion 
fc. Self-lubricating bearing sleeve for longer lifetime J 



CPU COOLER 



T.B.5ILENCE LED FRN 



^Ifes 



SPINEREX FULL TOWER 



EXPERIENCE THE 
COOLEST EVER. 



CCWAStER 

www.ecomastertek.com 



ULTRR SILENT FRN 
WITH LIGHTNING LED. 



Like Us On 
face book 



Available at: 



FULL OF FERTURES WITH 
ERSV INSTRLLRTION FIND 



OUTSTRNDING COOLING 



PERFORMRNCE. 



amazon.com Buy.com Direc-moN.co M *- ^ 



Tri, 



s micro cercf? 

computers ft electronics 
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Digital Storm Enix 

We've seen eye-opening systems from 
Digital Storm before, and the Enix 
is no different. The main wow factor of 
the Enix is its microATX case, based on 
Silverstone's FT03, with dimensions that 
evoke a bread box standing on end. The 
unique design is complemented by a slew 
of enthusiast-level parts, including a liquid- 
cooled Intel Core i7-2600K and two Evga 
GeForce GTX 580s running in SLI. 

With such powerful hardware in a 
cramped space, cooling is a key concern. 
Digital Storm reduces heat emanating 
from the CPU by installing the dual-fan 
Corsair Hydro H70 cooler, which is 
oriented to push hot air out the top 
of the case. There are also two 120mm 
fans that help move cool air up through 
the system. One fan is below the two 
graphics cards, and the other drives air 
over the memory. To avoid blocking 
air movement, the 128GB Corsair Per- 
formance 3 SSD and 1TB Western 
Digital Caviar Black are installed behind 
the motherboard tray. 

Digital Storm did an excellent job 
routing the cables in the system interior, 
as even the few visible cables are bunched 
together for clean airflow. Due to the 
vertical design of the system, the video 
outputs and (typically) rear I/O are all at the 
top of the case. There are openings at the 
top where you can route the cables neatly 
and invisibly behind the case. We also like 
that Digital Storm equipped the Enix with 
a slot-load Sony Optiarc BC-5640H optical 
drive to take advantage of the corresponding 
opening on the FT03 case. 

The scores from the Digital Storm 
Enix are close to and sometimes higher 
than benchmarks from last month's DIY 
Destroyer Overclocked build. Those thinking 
about investing in a high-performance, 
portable LAN system will like that the Enix 
delivered fps marks of 74.3 in Aliens vs. 
Predator and 52.2 in S.T.A.L.K.E.R.: Call 
of Pripyat. Because SLI and Left 4 Dead 2 s 
Source engine don't exactly have a loving 
relationship, the Enix actually turns in a 






^fr J 


jB^Ss^jl 


jCJfe i 



Enix I $3,355 (as tested) I Digital Storm 
www.digitalstormonline.com 



Specs: CPU: Intel Core i7-2600K@ 
4.7GHz; GPU: Evga GeForce GTX 580 (2x, 
SLI); RAM: 8GB Corsair Dominator DDR3- 
1600; Motherboard: Asus P8P67-M Pro; 
Storage: 128GB Corsair Performance 3, 
1TB Western Digital Caviar Black; Optical 
Drive: Sony Optiarc BC-5640H; OS: 
Windows 7 Home Premium (64-bit) 



higher L4D2 score with one card 
disabled (89.9 fps) than with SLI 
(59.85). The Enix also proved to be 
well-rounded, with 9.24 points in 
Cinebench 11.5 and 1610.2 pixels per 
second in POV-Ray Beta 3.7, which is 
due to the 4.7GHz processor overclock 
that Digital Storm achieved. 

The Enix is a success for those 
concerned with both performance 
and portability. We also liked the 
understated black and red color scheme 
that adds some panache to the PC. ■ 

by Nathan Lake 



Benchmark Results 


I Digital 




I Storm Enix 


3DMark 11 Extreme 


3DMark Overall 


; X3324 


Graphics Score 


! 3076 


Physics Score 


I 10906 


Combined Score 


I 3169 



Graphics Test 1 (fps) 
Graphics Test 2 (fps) 



Physics Test (fps) 
Combined Test (fps) 
PCMark Vantage Pro 1.0 

Overall 

Memories 

TV And Movies 

Gaming 

Music 

Communications 

Productivity 



Processor Arithmetic 

DhrystoneALU(GIPS) 

Whetstone iSSE3 (GFLOPS) 

Processor Multi-Media 

x32 iAVX (Mpixels per second) 

x16 iAVX (Mpixels per second) 

x8 iAVX (Mpixels per second) 

Memory Bandwidth 

Integer Buffered iSSE2 (GBps) 

Floating-Point Buffered 
iSSE2 (GBps) 

Media Transcode 

Transcode WMV (MBps) 
Transcode H264 (MBps) 
Physical Disk 



Read Performance 


I 368.82 


Cinebench 11.5 


CPU* 


I 9.24 





POV-Ray 3.7 Beta** I 1610.2 

Aliens vs. Predator (8XAA) ! 74.3 

S.T.A.L.K.E.R.: j 52.2 

Call of Pripyat (4XAA) 

Left 4 Dead 2 (8XAA, 16XAF) \ 59.85/89.9* 



* points 

** pixels per second 

***SLI/single card 
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Thermaltake Toughpower Grand 1 200W 



You're near two summits with this flagship 
in Thermaltake's Toughpower Grand 
series of power supplies. After the high power 
rating, notice its 80 Plus Gold certification. 

In other words, you'll spend a bit more up 
front, but you'll save money on each month's 
electricity bill. And because the 1.2kW 
continuous power output will probably be 
enough for future builds, this PSU's gift of 
efficiency should keep on giving. 

This Toughpower Grand supports the 
sub-watt C6 state deep power down CPU 
mode, and it's certified for both CrossfireX 
and SLI. It measures 8.5 inches front 
to back including the bend of the main 
cable bundle. 

Thermaltake endows the Grand with 
double-forward switching circuitry and 



a 3-ounce PCB. Its synchronously rec- 
tified + 12V rails use capacitors that are 
electrolytic, Japanese in origin, and rated to 
105 degrees Celsius temps. Its DC-to-DC 
converted +3.3V and +5V rails receive 
low-ESR, solid-state capacitors. 

The 140mm ball bearing fan has 
blades shaped like flower petals for 20 
to 34dBA acoustics, Thermaltake says. It 
pushes nearly lOOcfm at l,900rpm, and 
it diesels on for some time after shutdown 
for additional cooling. 

PSUs typically peak in efficiency at 
approximately half their continuous 
wattage rating, so this would be an 
ideal power supply for a rig pulling 
about 600W. We tested the Toughpower 
Grand with the usual max-out workload 



on a system with dual GeForce GTX 
580s, an Asus Crosshair IV Extreme, 
4GB DDR3, and a 3.7GHz Phenom 
II X4 980 — a potent concoction that 
nevertheless only managed to pull 452W. 
Predictably, the 1,200W unit had no 
trouble with it. 

Oddly, three of the PSU's four screw 
mounts are recessed, but Thermaltake 
didn't include a pack of longer screws in 
our retail package. Whatevs — this is a 
fundamentally good spark-box. ■ 



by Marty Sems 



Toughpower Grand 1200W 

$309 

Thermaltake 

www.thermaltakeusa.com 



Specs: 1 ,200W continuous output; Active PFC; 80 Plus Gold; 2 +12V rails (40A and 85A); 1 40mm fan; 8 6+2-pin PCI-E connectors; 
Semi-modular cables; Seven-year warranty 
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Gigabyte G1 .Guerrilla 




G1. Guerrilla 

$349.99 
Gigabyte 
www.gigabyte.com 



The Gl. Guerrilla is the most affordable 
model in Gigabyte's Gl -Killer line of 
motherboards, but we found that it offers 
many of the high-end features available 
in the rest of the lineup. You'll enjoy 
the benefits of Bigfoot Networks' Killer 
E2100 NPU (network processing unit); 
X-Fi Xtreme Fidelity and EAX AHD 5.0 
audio; and support for up to three-way SLI 
or CrossFire. 

The only big difference between the 
Gl. Sniper (reviewed in page 27 of the 
May issue) is that the built-in audio in 
the Gl. Guerrilla doesn't support Dolby 
Digital Live or DTS Connect, so the 
Gl. Guerrilla may not be ideal for those 
building computers to double as high- 
end entertainment centers. We like that 
Gigabyte includes a 3. 5 -inch front access 



control panel that adds two USB 3.0 ports, 
giving the system a total of four. In keeping 
with the Gl -Killer theme, the northbridge 
heatsink looks like a rifle barrel, and the 
southbridge looks like a magazine clip. 
Naturally, the large heatsinks also help 
to keep the motherboard cool when 
overclocking. Gigabyte installs five Smart 
Fan connectors, each of which feature a 
thermal sensor that you can monitor and 
control through the BIOS or Gigabyte's 
EasyTune 6 utility. 

The Gl. Guerrilla provides the 
most value of the Gl -Killer lineup. It 
offers a nice mix of features to enhance 
games, as well as support for today's 
high-end hardware. ■ 

by Nathan Lake 



Specs: Chipset: Intel LGA X58; Form factor: ATX; Max memory: 24GB (DDR3-2200 0C); Ports: 

12 USB 2.0, 4 USB 3.0, 1 S/PDIF coaxial, 1 S/PDIF optical, 2 eSATA; Slots: 3 PCI-E 2.0 x16, 

2 PCI-E x1, 1 PCI 

Test system specs: Processor: Intel Core \7 980X; GPU: Zotac GeForce GTX 580; RAM: 6GB 

Crucial Ballistix DDR3-1600; Hard Drive: 128GB Crucial RealSSD C300; PSU:Topower 

T0P-1100W-PB 



! Giaabvte 


Benchmark Results 


GLGuerrilla 




3DMark 11 Extreme 


3DMark Overall 


X2050 




PCMark Vantage Pro 1.0 


Overall 


I 20031 




Memories 


I 13435 




TV and Movies 


I 7645 




Gaming 


! 23527 




Music 


13296 




Communications 


17605 




Productivity 


22817 




HDD 


1 38421 




SiSoft Sandra 2011 Lite 


Processor Arithmetic 






Dhrystone ALU 






(GIPS) 


152.9 




Whetstone iSSE3 






(G FLOPS) 


I 107.87 




Processor Multi-Media 






Integer x16 ISSE4.1 






(Mpixels per second) 


279.38 




Float x8 ISSE2 






(Mpixels per second) 


208.69 




Double ISSE2 






(Mpixels per second) 


! 113.64 




Memory Bandwidth 






Integer Buffered 






iSSE2 (GBps) 


18.66 




Floating-Point Buffered 






iSSE2 (GBps) 


! 18.66 




Media Transcode 






Transcode WMV 






(KBps) 


! 930 




Transcode H264 






(KBps) 


I 924 




Physical Disk 






Ready Performance 


! 309.26 




Cinebench 11.5 


CPU* 


! 8.88 




POV-Ray 3.7 Beta** 


I 1547.05 




Aliens vs. Predator 






(2,560 x 1 ,600; 8XAA) 


! 41.5 




*points 






**pixels per second 
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Zotac AMP! GeForce GTX 550 Ti 




AMP! GeForce GTX 550 Ti 

$154.99 (online) 

Zotac 

www.zotacusa.com 



Zotac released two cards based on 
Nvidia's GF116, a vanilla version 
with a custom cooler at stock settings 
and an overclocked AMP! version, 
which features the same cooler. We got 
our hands on the latter card and were 
impressed with what we saw. 

As we've come to expect, Zotac's custom 
cooler is an attractive offering that blends 
matte black plastic with patches of yel- 
low metal mesh. A central fan resides on 
a sizeable chunk of aluminum, which lets 
Zotac crank the core clocks way up. The 
stock GeForce GTX 550 Ti has a core 
clock of 900MHz, but Zotac brought 
the AMPl's up to 1GHz. The memory 
clock was also tweaked, from 1,025MHz 
to 1,100MHz. The GF116 features 192 
CUDA cores, 32 texture units, 24 ROPs, 
and a memory subsystem that consists of a 
192-bit memory bus and 1GB of GDDR5. 

The card gets power from a single 6-pin 
PCI Express connector, and the backplane 



features a pair of DVI connectors, 
an HDMI port, and a DisplayPort. 
In the box, Zotac threw in a DVI- 
to-VGA adapter, a 6-pin PCI-E 
power adapter, and a driver disc 
that includes the Zotac Boost Pre- 
mium software bundle, which 
consists of the Cooliris browser 
plug-in, XBMC, Kylo browser for 
HTPCs, and CUDA-accelerated 
demos of vReveal and Nero Vision 
Xtra. 

In the benchmarks, that extra 
100MHz core clock propels Zo- 
tac's AMP! GeForce GTX 550Ti 
to a sizeable lead over a stock- 
clocked GTX 550 Ti in 3DMark 
and roughly 2fps faster in the DX1 1 
games. For a $15 premium, this card 
is one of the fastest GTX 550 Ti 
cards you'll find. ■ 

by Andrew Leibman 
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! GeForce 


Specs & Scores 


GTX 550 Ti 


GTX 550 Ti 


Price 


$154.99 


$139.99 


Core Clock 


j 1,000MHz 


900MHz 


Memory Clock 


1, 100MHz 


1, 026MHz 


Memory Interface 


! 192-bit 

j 


192-bit 


Memory 


1GBGDDR5 


1GBGDDR5 


3DMark 11 Performance 


3DMark Overall 


P2716 


P2472 


Graphics Score 


\ 2434 


2203 


Physics Score 


8075 


8158 


Combined Score 


\ 2418 


2189 


Graphics Test 1* 


11.48 


10.39 


Graphics Test 2* 


! 11.76 
j 


10.64 


Graphics Test 3* 


15.13 


13.78 


Graphics Test 4* 


! 7.16 

j 


6.47 
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25.9 


Combined Test* 


11.25 
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Ungine Heaven 


FPS 


! 15.4 
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14 


Score 


389 


353 


Games 1,920X1,200 


Left 4 Dead 2 






(8XAA, 16XAF) 


66.1 


I 60.74 


S.T.A.L.K.E.R.: 






Call of Pripyat (4XAA) 

Alionc \/c Prorlator 


\ 18.4 


16.7 


AAiiei lo vs. nievjcuui 

(4XAA) 


19.5 


17.7 


2,560x1,600 


Left 4 Dead 2 






(8XAA, 16XAF) 


\ 42.59 


39.4 


S.T.A.L.K.E.R.: 






Call of Pripyat (4XAA) 


I 9.4 


8.7 


Aliens vs. Predator 






(4XAA) 


: 12 


I 10.9 


*fps 






Driver: ForceWare 267.59 





Test system specs: Processor: 3.46GHz Intel Core J7-990X; Motherboard: Intel DX58S02; RAM: 6GB Patriot Sector 7 DDR3-1600; Hard drive: 600GB WD 
VelociRaptor WD6000HLHX; PSU: Antec TruePower Quattro 1 200 
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Sparkle GeForce GTX 550 Ti 




GeForce GTX 550 Ti 

$139.99 (online) 

Sparkle 

www.sparkle-usa.com 



Sparkle's take on the GeForce GTX 
550 Ti gives a mixed first impression. 
The card itself features a custom cooler 
with a large central fan affixed to a copper 
and aluminum heatsink. A thin shroud of 
glossy black plastic keeps the air flowing 
through the heatsink fins, but it's an open 
design that doesn't direct airflow much 
beyond that. Despite the hefty cooler, 
Sparkle chose to leave this card at the stock 
clocks, setting the core clock and memory 
clock to 900MHz and 1,025MHz, 
respectively. That said, Sparkle's cooler is 
more substantial than Nvidia's stock cooler, 
and right on par with the cooler strapped 
to Zotac's AMP! model. 

Like the other 550 Ti cards we've tested, 
this one features 1GB GDDR5, a 192-bit 
memory bus, 192 CUDA cores, 32 texture 
units, and 24 ROPs. This card also shares 
the reference design's backplane and power 



requirements, which includes a 6-pin 
PCI-E power port, a pair of dual- 
link DVI ports, and a mini HDMI 
port. In the box, Sparkle provides a 
DVI-to-VGA adapter, a 6-pin PCI-E 
power adapter, and a mini HDMI- 
to-HDMI cable so you don't have to 
fuss with obtaining an adapter if you 
want to connect this to a TV. 

As you'd expect from a reference- 
clocked card, Sparkle's GTX 550 
Ti doesn't distinguish itself much 
against other stock cards and looks 
even less attractive compared to 
overclocked models like Zotac's 
AMP! model. However, the price 
is right, and if you're not afraid to 
overclock on your own, you could 
narrow the gap significantly. ■ 

by Andrew Leibman 
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Driver: ForceWare 267.59 





Test system specs: Processor: 3.46GHz Intel Core J7-990X; Motherboard: Intel DX58S02; RAM: 6GB Patriot Sector 7 DDR3-1600; Hard drive: 600GB WD 
VelociRaptor WD6000HLHX; PSU: Antec TruePower Quattro 1 200 
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EasyRail™ Technology 
Provides Maximum Power 

Unique, continuous EasyRail™ technology 
enables you to maximize available power and 
make set-up easy. Stack numerous power- 
hungry components, such as your GPU, CPU and 
other components, without fear of crashing. It's 
also a perfect solution for hardcore gamers. 
The world's only PSUs with EasyRail™ 

One Rail, One Setup 



XXX EDITION SEMI MODULAR 
POWER SUPPLY UNIT 




RADEON 

CROSSFIRE | m 




Sol 



'EAR 

WARRANTY 



XFX PSUs are designed 
to deliver tight DC 
voltage regulation with 
minimal AC ripple, giving 
you safer, cleaner power. 

XFX uses all high-quality 
Japanese brand capacitors 

rated to withstand up to 
105°C so our PSUs last 
longer and perform better. 

Four (4) PCI-E 6+2 Pin 
Connectors allows you 
to have as many as four 
(4) Graphics cards 
powered simultaneously. 







Premium quality ADDA 
135mm Ball Bering Fan 
offers the highest airflow 
at the lowest noise level 
compared to other PSUs. 

80 Plus Silver certified 
means that this XFX PSU 
can efficiently deliver up 

to 88% of the power that 
comes into the PSU. 

A Semi-Modular design gives 
you the flexibility to add on 
more devices while keeping 
key components on a high 
performance, low resistance 
direct wired connection. 



XFXforce.com/PSU for more info 




For special buying tips. 
Text 'scan 1 to 43588 
r * ' or go to www.getscanlife.com 
on a mobile phone for free app 



Scanlife service: Standard data rates may apply. Available on select web enabled camera phones. Go to www.scanlifexom for more information. Text available to US Residents only. 
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Zotac Zbox-ID31 DVD-Plus 




Zbox-ID31 DVD-Plus 

$399 
Zotac 
www.zotacusa.com 



The smallest PCs are some of the 
sexiest. But they're also the most 
challenging for DIYers to build, gener- 
ally a result of diminutive form fac- 
tors with limited thermal headroom. 
Zotac's line of Zbox mini PCs is 
designed to enable plenty of hardware 
choices while maintaining consistently 
tiny enclosures. 

Alright, so Zotac's Zbox-ID31 DVD- 
Plus isn't really a DIY kit. But even with 
your favorite Mini-ITX motherboard 
and chassis, it'd be nearly impossible 
to build a PC this small and attractive. 
The very inclusive package is composed 
of a 1.8GHz dual-core Atom processor, 
Nvidia's second-gen Ion chipset (with 



its own 512MB pool of memory), 1GB 
of DDR2 system memory, a 250GB 
hard drive, a DVD player, and wired/ 
wireless networking. Really, the only 
thing left for you to install is software. 

This would be an amazingly quiet plat- 
form for watching movies in a theater 
room; the big omission, though, is a 
Blu-ray drive. Instead, the installed DVD/ 
CD burner limits you to standard-def 
physical media. PlayStation 3s can be had 
for less, and with Blu-ray functionality. 

Instead of doing home-theater duties, 
then, the Zbox-ID31 DVD-Plus is per- 
haps best suited as an inconspicuous 
mainstream desktop. Web browsing, 
word processing, email — they're all 



satisfactory under Windows 7. Zotac 
even bundles a VESA mount with the 
mini PC, letting you affix it to the back 
of your favorite display. Nvidia's graphics 
chip is frankly too anemic for hardcore 
gaming, but it's an option for many 
mainstream situations. 

Here's the great thing about Zo- 
tac's Zbox lineup. If you don't like 
this model's specs, the company has 
25 other options. Some have AMD 
Fusion-based CPUs, Celerons, Pen- 
tiums, more memory, and yes, even 
Blu-ray drives. ■ 

by Paul Cross 



Specs: Intel Atom D525; Intel NM10 Express chipset; Nvidia Next-Gen Ion (with 512MB DDR3); 1GB DDR2-800 (expandable to 4GB); 250GB hard drive; DVD±RW 
drive; Ports: 2 USB 3.0, 1 USB 2.0, 1 combo USB 2.0/eSATA, Gigabit Ethernet; 802.1 1 n; Dimensions: 1 .5 x 1 1 .02 x 7.36 inches (HxWxD) 
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Corsair Gaming Audio Series SP2500 




Gaming Audio Series SP2500 

$214.96 (online) I Corsair 
www.corsair.com 



In this day and age of multichannel 
surround sound, the idea of a 
2.1-channel speaker system may not 
seem terribly exciting to enthusiasts. 
But for those users who don't have 
the means to properly set up or 
position a multichannel system, Corsair 
has an advanced 2.1 set that demands 
attention: the Gaming Audio Series 
SP2500 speaker system. 

The Corsair SP2500 speaker system 
consists of a powerful subwoofer and a 
pair of dual-driver satellites (midrange 
and tweeter), with advanced features that 
set the kit apart from more basic 2.1 
systems. The SP2500 is outfitted with an 
8 -inch subwoofer that resides in a fourth- 
order bandpass, tuned power enclosure. 
The sub is capable of handling 120 watts 
(RMS) of power, and the dynamics of its 



enclosure and tuned port allow it to offer 
hard-hitting, booming bass with minimal 
distortion. The SP2500's satellites feature 
3-inch midrange, 40-watt drivers, and 
1-inch ferrofluid-cooled, silk diaphragm 
16-watt tweeters. 

Aside from using quality drivers, 
Corsair also went the extra mile and 
equipped each of those drivers with its 
own dedicated class-D amplifier and 
DSP. This type of configuration gives 
Corsair the ability to set very precise 
crossover points and power output per 
driver, with the end result being low- 
distortion, high-quality, crisp output 
from every speaker. 

In addition to the advanced speaker 
configuration, the Corsair SP2500 2.1- 
channel system also includes a control pod 
with color screen. The pod gives users the 



ability to choose from a variety of preset 
equalizer configurations and program 
presets, including Jazz, Pop, Action, 
FPS, etc. One of the EQ settings, Mod 
X, processes Blu-ray and DVD audio for 
optimal performance on a 2.1-channel 
speaker system, rather than a movie- 
theater environment. 

I found the SP2500 offered excellent 
sound quality in a wide variety of 
listening scenarios, including music, 
movies, and, of course, gaming. Some 
subtle sounds in games such as Left 4 
Dead 2 were perhaps a little too subtle 
with only two speakers and a sub, but 
in terms of overall sound quality, the 
SP2500 speaker system is fantastic and 
worth every bit of its asking price. ■ 

by Marco Chiappetta 



Specs: Frequency response: 35Hz to 20kHz +/- 3dB; Power: 232 watts total power; Subwoofer: 8-inch, 120W; Satellites: 3-inch midrange drivers (40W 
1 -inch tweeters (1 6W); Two-year warranty 
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AMD Phenom II X4 980 Black Edition 



With the Phenom II X4 980 Black 
Edition, AMD's line of chips re- 
ceives another slight speed bump. The 
980 BE costs $195, pushing the prices for 
the other quad-cores down accordingly. 

The 975 BE and 970 BE (3.6GHz and 
3.5GHz, respectively) step down just a 
bit to make way for the 980 BE, which 
is clocked just a hair higher than both, 
at 3.7GHz. Otherwise, the specifications 
for these three top quad-cores on AMD's 
roster are nearly identical, sporting the 
same HyperTransport 3.0 link speed, 
45nm process, total cache, and max TDP. 



Just as solid of a performer as its slightly 
lower-clocked brethren, the 980 BE is a nice 
deal at $195, but it also makes the other 
chips in the line even better deals. ■ 

by Seth Colaner 



Phenom 11X4 980 
Black Edition 

$195 
AMD 
www.amd.com 




iraphics Score 



graphics Test 1* 
graphics Test 2* 
graphics Test 3* 
graphics Test 4* 
D hysics Test* 
3ombined Test* 



TV And Movies 



Specs: Socket AM3; Clock speed: 3.7GHz; HyperTransport 3.0 link: 4GHz full duplex; 45nm process; 
Cache: 2MB total L2, 6MB shared L3; 125W max TDP 

Test system specs: Motherboard: Asus Crosshair IV Extreme; RAM: 4GB 0CZ DDR3-2000; 
Graphics: ATI Radeon HD 6870; Storage: 74GB Western Digital Raptor WD740 



Gigabyte Aivia M8600 



If you liked Razer's Mamba gaming 
mouse, you'll be right at home with 
Gigabyte's M8600. The styling and 
shape of the two are similar, although 
Gigabyte makes some interesting tweaks, 
even as you open the tube-shaped retail 
packaging. You get a cylindrical tote 
bag for the mouse and its extra 50-hour 
Li-Ion battery, battery charger/wireless 
receiver, and cabling. Gigabyte even 
throws in an extra set of low-friction pads. 

The two headliner fea- 
tures of the M8600 are 
the wired/wireless option 
and the hot-swappable 
battery pack. Naturally, 
"going corded" will 
also trickle-charge the 
installed battery. If you 



exhaust the charge on the installed cell, 
two buttons on the bottom of the mouse 
release the battery pack from the back 
end. Slide it off and jam on the spare for 
another 50 hours. 

There are 10 buttons total on this 
design. The LEDs between your two fingers 
indicate which of five profiles are active, 
and the + and - buttons flanking these 
LEDs let you adjust resolution on the fly. 
Gigabyte includes a souped-up ver- 
sion of its Ghost driver software 
geared specifically for the 
M8600. With the USB 




Aivia M8600 

$104.99 (online) 

Gigabyte 

www.gigabyte.com 



Specs: Interface: USB; Onboard memory: 32KB; Tracking: Twin-eye laser; Hardware 
resolution: up to 5,600dpi; Max speed: 1 50 inches per second; Dimensions: 1 .7 x 2.9 x 5.3 
inches (HxWxD); Weight: 5.22 oz. with Li-Ion battery 
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cable connected, you can customize the 
M8600's buttons, edit existing macros or 
script new ones, control sensitivity, and 
even pick from 27 various LED color 
options. One button click reverses the 
controls from right- to left-handed mode. 

Our only complaint with the M8600 
is the Stealth fighter-inspired ridge that 
runs under your palm like a Klingon 
forehead. If you're a "palmer" prone to 
hours of gameplay, you may find this 
uncomfortable. With a gel wrist rest and 
full finger grip, however, we adapted to 
the mouse well enough. Overall, the unit 
plays like a dream, looks hot, and delivers 
a great gaming experience. ■ 

by William Van Winkle 
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Ecomaster SpineRex (ECA501 0-B-B) 



The Ecomaster SpineRex will give 
you everything you want, if you're 
the kind of builder who just wants 
more of everything. The size of the full 
tower SpineRex allows for multiple 
customizations: Consider what you can 
do with seven expansion slots, space for 
three extra fans, two modular four-bay 
HDD cages, and room for up to 1 1 
5.25-inch drives (if you remove the 
aforementioned cages). 

Inside both drive cages are individual 
plastic tool-less 3.5-inch HDD rails. 
Although they might seem flimsy at first 
glance, they hold fast when attached to an 
HDD and inserted into the cage. All four 
rubber watercooling holes are situated in a 
row just above the PSU bay at the bottom 
of the case, so your choices where and how 
you run your tubing are somewhat limited. 
The ECA5010 model includes well- 
placed filtration features as well as side 



panel fan controls for lighting and speed. 
For instance, the top slide cover shifts 
forward and backward to control exhaust 
or block dust. There are foam mesh dust 
filters on the 1 1 front "smart release" 
bay covers, as well. You can adjust the 
speed of the 250mm side panel fan while 
running the two front 120mm fans for 
some serious airflow. All three fans can 
display both blue and red LEDs. 

If anything, the SpineRex is well-built 
and stands tall enough to intimidate other 
gamers at your next LAN. And it's packed 
full of features you won't want to ignore. ■ 

by Joanna Clay 




SpineRex 
(ECA5010-B-B) 

Ecomaster 

$149 

www.ecomastertek.com 



Specs: Material: Steel, plastic; Motherboard support: E-ATX, ATX, microATX; Bays: Up to 11 5.25- 
inch external, 8 3.5-inch internal; Expansion slots: 7; Fans: 2 120mm front (blue/red LED), 1 250mm 
side (blue/red LED); Ports: 1 USB 3.0, 3 USB 2.0, 1 eSATA, HD/AC97 audio; Dimensions: 23.2 x 8.4 
x 21 .4 inches (HxWxD); PSU mounting: bottom 



NoctuaNH-C14 



Noctua's NH-C14 suffers from multiple 
personality disorder. Not a bad thing 
here, though, as its design affords builders 
three configuration options, all involving 
the included dual 140mm NF-P14 FLX 
fans (l,200rpm). The result is an approach 
that can easily circumvent unforeseen 
component- and case-related clearance issues. 
In its natural state, the nickel-plated, 
C-shaped NH-C14 measures 130mm 
high with both fans attached. It sports 
a 68 notched-fin array attached to six 
heatpipes connected to a copper plate. 
One fan sits above the array, the other 
fan below. Noctua advises using both to 
push air down. Say, though, the bottom 
fan won't clear a motherboard's big, fat 
chipset heatsink — nearly the case with 
our Gigabyte Gl. Guerrilla test board. 
Remove the fan and you now have 65 mm 
clearance. Or, say your chassis is a shorty. 
Remove the top fan, and the NH-Cl4's 



height drops to 105mm. If you remove 
a fan, you can still mount it elsewhere in 
your case. Additionally, Noctua included 
adapters to run the fans in LNA (low- 
noise; 900rpm, 13.2dB) and ULNA (ultra- 
low-noise; 750rpm, lO.ldB) modes. 

Mounting the NH-C14 wasn't exactly 
a snap due to its width, but the backplane 
access our Corsair Graphite 600T chassis 
provided meant we didn't have to remove the 
motherboard for installation. Once mounted, 
the NH-C14 performed steadily on our test 
bed: a 3.33GHz Intel Core 17-980X, 6GB 
DDR3 RAM, and an Nvidia GeForce GTX 
580. Using the Render All CPUs option in 
POV-Ray to tax the 980X's six cores, the 
NH-C14 registered 45 degrees Celsius vs. an 
Intel stock cooler's 52 C (six cores averaged). 
Separately, we took idle temps (25 C NH- 
C14 vs. 26 C stock) before stressing the 
system by simultaneously running multiple 



programs and then PCMark's Gaming Suite. 
The NH-C14 measured 43 C vs. 47 C for 
the stock cooler — not a huge gain but still 
an improvement. 

At nearly $90, the NH-C14 arguably 
requires some contemplating. For adapt- 
ability, however, there's no argument the 
cooler is a winner. ■ 

by Blaine Flamig 



NH-C14 

$89.99 (online) 

Noctua 

www.noctua.at 




Specs: Socket compatibility: Intel LGA775/1 1 55/1 1 56/1 366, AM2/AM2+/AM3; Material: Copper (base 
heatpipes), aluminum (fins), nickel-plating; Weight: 1 ,000 grams (with fans); Six-year warranty 
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Cooler Master Spawn 



OK, so it's just a mouse. But it's a heck 
of a mouse: It looks great, feels great, 
and performs flawlessly, and all at a price 
that won't break the bank. 

The Spawn is a corded, claw-style, 
right-handed gaming mouse that's 
comfortable doing double duty as an 
everyday interface device for when you're 
forced to engage in more pedestrian 
pursuits. If you absolutely have to spend 
time writing a report or working up a 
spreadsheet, the Spawn will do the job 
for you and then be ready, at the push of 
a button, to use a DPI that's better-suited 
for your favorite FPS or RPG. 

The Spawn boasts an impressive 
pedigree, sharing some of the same design 
characteristics as the rest of the CM 
Storm line, and it offers the features that 
gamers demand in a high-performance 
mouse: a comfortable, non-slip grip; 
durable switches, buttons, and scroll 

Azza Toledo 301 



wheel (the buttons are rated at a hefty 
5 million clicks); the ability to access a 
total of 13 presets; a 2-meter cable with 
a gold-plated USB connector; and slick 
Teflon feet that help the Spawn glide 
over almost any surface. Mouse settings 
can be stored using the Sentinel-X 32KB 
configuration software, so you can move 
the mouse from one machine to another 
without losing your presets and macros. 
The Spawn's antidrift feature means that 
your cursor stays where you expect it 
when lifting and dropping. The claw-style 
grip works well, 
but the Spawn 
isn't intended for 
southpaws. 



Spawn 

$49.99 1 Cooler Master 
www.coolermaster.com 



Oddly, there is no CD included 
with the Spawn, but it's easy enough to 
download the specialized drivers and 
software from Cooler Master's site. 

The Spawn is flexible, affordable, 
lightning-fast, and provides precise, fluid 
cursor control. What else could you want 
from a gaming mouse? ■ 

by Rod Scher 




Specs: Form factor: Claw-style, right-handed, ergonomic; DPI: 800, 1800, 3500 (adjustable on the 
fly); Polling rate: 1 ,000Hz; Max speed: 60ips; Max acceleration: 20G; Buttons: seven programmable; 
Image processing: 6,400fps; Storage: Sentinel-X 32KB; Connectivity: USB 



With blue LED light shining through 
the front and sides of the case 
coupled with the outer design, the Azza 
Toledo 301 resembles a Transformers 
character. But beneath the surface, this is 
a great case with plenty of features to go 
with its stylish exterior. 

The Toledo 301 is cer- 
tainly a mid-tower 
with flair, designed 
to look good but be 
highly functional, 
as well. The Tole- 
do 301's left side 
panel boasts a 
250mm blue LED 
fan that illuminates 
as it cools. It also 
has a front 120mm 
blue LED fan and a 
rear 120mm black 
fan. You have the 



option of installing two more fans in the 
open top-panel mounts for a total of five 
fans or you can, instead, install a 240mm 
radiator for watercooling. And the case 
is designed with gill-like openings at the 
top and a mesh design in key places for 
better airflow. 

The Toledo 301 pro- 
vides tool-less instal- 
lation. There are two 
metal cages to hold 
your optical drives and 
hard drives. Optical 



Toledo 301 

$69.99 I Azza 
www.azzatek.com 



drives slide in easily and can be locked 
into place. The hard drive trays are great 
for quickly installing or swapping hard 
drives. The only downside to this case 
is if you plan to install some bigger 
components, such as a high-end graphics 
card; it could get a bit cramped, and cable 
routing could be an issue. 

All in all, Azza's Toledo 301 has a 
unique design with blue LED accents, 
enough cooling options for the hottest 
running components, and room for 
enough hard drives to store your entire 
collection of games, music, and movies 
(Transformers-related or otherwise). ■ 

by Josh Compton 



Specs: Chassis: Steel; Motherboard support: ATX, microATX; Bays: 4 5.25-inch external, 1 3.5-inch 
external, 4 3.5-inch internal, 3 2.5-inch internal, 2 2.5-inch internal SSD; Slots: 7; Dimensions: 19.5 x 9.1 
x 20.1 inches (HxWxD); Fans: 1 250mm side, 1 120mm front, 1 120mm rear, 2 120mm top (optional) 
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's simply 

no dethroning 

the Vertex 3" 

- Anandtech 

"OCZ is leading the Way yet again, 
setting the bar for SSD performance in 20 II." 

- Legit Reviews 

The OCZ Vertex 3 spanks the competition with up to 69% 
faster speeds in real-world conditions and has firmly 
established itself as the fastest SATA SSD we've seen." 

-Storage Review 
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Corsair Hydro Series H60 



On the surface, the Corsair Hydro Series 
H60 self-contained liquid-cooler is 
similar to its cousin, the popular H50. Both 
kits are all-in-one, no-maintenance products 
that are easy to mount and compatible with 
all current Intel and AMD sockets. For the 
H60, though, Corsair collaborated with a 
new partner, CoolIT Systems. So, although 
the products are similar, the H60 uses a few 
different technologies. 

The updates to the H60 include a 
much lower-profile cooling unit that uses 
a highly efficient micro-channel copper 
cold plate with a split-flow manifold. The 
design works by injecting the coolant in 
the center of the cold plate — at its hottest 
point — where it then funnels out to the 
sides and ultimately back through the 
radiator. The H60 also features a custom- 
designed, low-noise, 120mm fan mounted 



to its radiator. The H60 also uses low- 
permeability FEP tubing for minimal 
coolant evaporation and durability. 
Installing the H60 is as easy as the other 
Hydro Series units. 

The H60's performance was top- 
notch. Using an Asus P8P67 Deluxe 
motherboard with a Core i7-2600K, the 
H60 significantly outperformed Intel's 
high-end stock air cooler. Whereas the 
Intel cooler managed average idle and load 
core temperatures of 38 and 67 degrees 
Celsius, respectively, the H60 managed 
temps of 36 C and 51 C. We also tested 
the H60 and Intel cooler with our 2600K 
overclocked to 4.57GHz at 1.35V and 
continued to see strong performance. 
While overclocked, our processor idled at 
43 C and peaked at 74 C under load with 
the Intel cooler, whereas the H60 was able 




Hydro 
Series H60 

$71 .99 (online) 

Corsair 

www.corsair.com 



to keep idle temps at only 38 C with a 
load temperature of 62 C. And the H60 is 
quiet, to boot. 

Users considering a self-contained liquid- 
cooling kit should look into the Corsair 
Hydro Series H60. Its easy installation, 
affordable price, and strong performance 
make it an attractive proposition. ■ 

by Marco Chiappetta 



Specs: Radiator dimensions: 1 20mm x 1 52mm x 27mm; Fan dimensions: 1 20mm x 25mm; Fan speed: Up to 1 ,700rpm; Fan airflow: 74.4cfm; Fan noise: 
30.2 dBA; Fan static pressure: 3.2mm/H20; Socket compatibility: Intel LGA775/1 1 55/1 1 56/1 366, AMD AM2/AM3; Two-year warranty 



Tt eSports Shock 

Although not mandatory, it doesn't 
hurt if your LAN party gaming 
headset displays some moxie, looks-wise. 
Here, Tt eSports' Shock fills the bill and 
then some, with its thick, white metal 
frame and black leather headband, soft 
cloth ear cushioning, earcup grilles, and 
10-foot cord sporting 3.5mm gold-plated 
mic and speaker jacks. The Shock also 
impresses performance-wise. Though 
audio leans toward being bass-heavy, the 
Shock is solid overall, especially given 
its price. 

Tt eSports touts enhanced bass per- 
formance from the Shock's 40mm drivers, 
and it's noticeable whether using the 
Shock with a home-theater system for 
movies, iPod, guitar amp, computer, etc. 
Bass levels don't dominate to the point 
of distraction, but tweaking equalizer 
settings to bring out midtones and highs 
resulted in a better listening experience 



for my tastes. That said, for gaming 
purposes, including S.T.A.L.K.E.R.: Call 
of Pripyat and Aliens vs. Predator, the 
emphasis on bass was welcome. 

The Shock wore comfortably for hour- 
long or so stretches for me. There are 10 
headband adjustment positions to help 
gain a good fit, though the headset's square- 
shaped earcups cover the entire ear and 
lock in a fair amount of heat. Elsewhere, 
oversized hinges enable folding the earcups 
inward for travel purposes (a travel bag is 
included), while an inline controller offers 
volume and mic muting control. 

A noise-canceling mic that's built into 
a flexible, rubber, upward-tilting boom 
did an admirable job in communication 
applications. Those receiving my spoken 
correspondence indicated the background 
noises I intentionally introduced were only 
slightly detectable, while voice clarity was 
very good. 



Shock 

$79.99 

Tt eSports 

usa.ttesports.com 




Ultimately, the Shock gives you ex- 
tremely good bang for the buck, especially 
where gaming performance from a travel- 
friendly design is concerned. ■ 

by Blaine Flamig 



Specs: Frequency response: 20Hz to 20kHz speaker, 1 00Hz to 1 0kHz mic; Impedance: 32 ohm 
speaker, 2.2k ohm mic; Sensitivity: 114 +/-4 dB speaker, -54 +/-3 dB mic 
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Uncaged Cayman 

Unlocking Hidden Shader Cores On AMD's Radeon HD 6950 



One of the pleasant side effects of current 
GPU manufacturing practices is that 
some of the more mainstream graphics cards 
end up being fundamentally very similar, 
if not identical, to faster, more expensive 
products. Case in point: A few weeks after 
the launch of the AMD Radeon HD 6950, 
news hit that the cards were easily modified 
and effectively turned into the functional 
equivalent of the more expensive and higher- 
performing Radeon HD 6970. 

Radeon HD 6950 cards based on 
AMD's reference design (and some custom 
cards, as well) are built using the same 
PCB layout, cooler, output configuration, 
memory, and GPU as the 6970. The only 
real differences between the cards are their 
GPU and memory frequencies, their active 
shader core counts, and their supplemental 
power receptacle configurations. The 6950s 
GPU and memory are clocked at 800MHz 
and 1,250MHz, respectively, and it has 
1,408 active shader cores and dual 6-pin 
PCI Express power connectors. The 6970 is 
clocked at 880MHz and 1,375MHz, it has 
1,536 active shaders, and it's equipped with 
one 6-pin and one 8-pin PCI Express power 
connector. Although not the case with every 
midrange graphics card based on the same 
GPU as a higher-end counterpart, it turns 
out that with the Radeon HD 6950, it's only 
the card's power connector configuration that 





Similarities between the AMD Radeon HD 6950 and Radeon HD 6970 abound. Underneath their massive fan 
shrouds, the PCB and GPU on both cards is essentially identical. The Radeon HD 6950 has simply been pared 
down with lower clocks and fewer active stream processor cores. But we can change that with a little modding. 



can't be altered to match the 6970, and even 
then it's mostly a non-issue. 

Weigh Your Options 

There are currently two ways to modify 
a Radeon HD 6950 to convert it into the 
equivalent of a true Radeon HD 6970. 
One way is to simply flash a Radeon HD 
6950 with a 6970 BIOS, which changes 
the card's active shader count and GPU 
and memory frequencies to match those of 
the 6970. This method is quick and easy, 
but is only recommended for standard 
reference Radeon HD 6950 cards with 
2GB of frame buffer memory. Non- 
reference cards or 1GB Radeon HD 6950s 
can't be modded in this way. The second 
method is a bit more involved, and won't 



With the exception of a decal or two and their 
supplemental power port configuration, reference 
Radeon HD 6950 and Radeon HD 6970 cards are 
physically identical (6970 top, 6950 bottom). 



automatically increase the Radeon HD 
6950's clock speeds, but it should work 
for virtually all reference cards, regardless 
of their frame buffer size, and will work 
for some non-reference cards, as well. It 
requires the extraction of the card's original 
BIOS, modifying it to enable the dormant 
shaders, and then reflashing the card with 
the modded BIOS. 

Before the advent of the Radeon HD 
6900 series, flashing a video card's BIOS 
was a somewhat scary proposition. A bad 
flash could render a card inoperable, and 
recovery required another graphics card and 
a little bit of luck. With the Radeon HD 
6900 series, however, AMD incorporated 
a secondary BIOS that you can access by 
simply throwing a switch. If a Radeon 
HD 6950 mod like the one we're going to 
outline here doesn't go well, shut down, 
throw the BIOS switch, and reboot. Once 
the system is fully booted, put the switch 
back in the original position, flash back to 
the original BIOS and all will be well again. 
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Make It So 

To mod the Radeon HD 6950 using 
the method we'll discuss here, you'll need 
to download a couple of utilities from 
TechPowerUp.com: ATIWinFlash and 



RBE, the Radeon BIOS Editor. If you want 
to try the alternate method mentioned 
earlier, you won't need RBE but you'll of 
course need to grab a Radeon HD 6970 
BIOS. Both ATIWinFlash and RBE work 



from within Windows, so you won't need 
any bootable media or command prompt 
skills. A third utility, GPU-Z, will also come 
in handy to verify that the mod has worked, 
but it's not a necessity. 



Performance: Before & After The Mod 



In an effort to quantify the impact 
enabling the Radeon HD 6950's 
dormant shader cores had on 
performance, we tested the card 
in a variety of configurations and 
compared its performance to a Radeon 
HD 6970 throughout. We tested the 
Radeon HD 6950 in its stock form, 
after modding the BIOS to unlock the 
additional shader cores, and finally 
with the shader cores unlocked and 



the card overclocked. Our test bed 
was powered by an Intel Core i7-980X 
processor, 6GB of OCZ DDR3 memory, 
a Gigabyte EX58-UD5 X58-Express 
motherboard, and a WD Raptor HD, 
running Windows 7 Ultimate x64. 



each phase of the mod, performanc 
of the Radeon HD 6950 increases 
significantly. Enabling the unused 



shader cores re 



increases in every game or 
application we ran. An( 



, increasing the 
card's GPU and memory frequencies 
also resulted in another bump to 
performance. With the Radeon HD 
6950 modded and overclocked 
to 840MHz for the GPU (a 40MHz 
increase over stock) and 1 ,325MHz 
for the memory (a 75MHz increase), 
performance just misses the mark set 



by the more expensive Radeon HD 



cards were smallest in Just Cause 
2 and Aliens vs. Predator, but even 
if we account for every application, 
we're talking about a spread of only 
.74 to 6.48% in favor of the 6970. 
Considering that the Radeon HD 6970 
currently costs about 40 to 45% 
more than the 6950, we're fine with 
performance deltas that small. ~ 



Benchmark Scores 



Shader Count 

GPU Frequency 

Memory Frequency 
(Data Rate) 



Radeon HD 
6950 (Stock) 



Radeon HD 6950 ! Radeon HD 6950 
(Modded BIOS, j (Modded BIOS & 
1 ,536 Shaders) j Overclocked) 



GPU Frequency i 800MHz i 800MHz 

Memory Frequency | 1,250MHz j 1,250MHz 

(Data Rate) LL 5 - 06Gbps) . ■ ( 5 - 06Gb P s ) 

Unigine Heaven v2.1 (1,920 x 1,200, Extreme Tessellation) 



840MHz 

1, 325MHz 
(5.36Gbps) 



Radeon HD 
6970 



880MHz 

1, 375MHz 
(5.5Gbps) 



Performance j Performance 
Change vs. Stock j Change vs. 6970 



Futuremark 3DMark1 1 (1 ,920 x 1 ,080, Extreme Preset) 
Overall Score j 1610 I 1654 

GPU Score 11441 ! 1480 



1,920x1,200 
2,560x1,600 



Just Cause ( 

1,920x1,200 
2,560x1,600 
Alien vs. Pred 
1,920x1,200 
2,560x1,6 00 
Total SysL... . 



* All tests run with 4X anti-aliasing and 16X anisotropic filtering enabled. Tessellation and DoF enabled for Alien vs. Predator tests. Bokeh Filter and GPU 
Water Simulation not available on AMD-based graphics cards in Just Cause 2. 
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A simple switch in the Radeon BIOS Editor utility 
will unlock the disabled shaders of the Radeon HD 
6950. Once the card's BIOS has been extracted, 
simply open it in RBE, click the Additional Features 
button, and on the resulting tab, click the 6970 
Shader Count radio button in the Unlock 6950 -> 
6970 field. Save the modded BIOS, flash it to the 
card, and reboot, and your 6950 will now have the 
same number of active shader cores as a more 
expensive Radeon HD 6970. 



Once you've got ATIWinFlash and RBE 
downloaded and assuming your Radeon 
HD 6950 is installed, the modding process 
can begin. Start by taking a few basic 
precautionary measures. First, restart your 
system, then disable your antivirus program 
and don't run any other apps. Also ensure 
that the Radeon HD 6950's BIOS switch is 
in position one, which is furthest from the 
CrossFire edge connector. Next, right-click 
the ATIWinFlash executable and select 
Run as Administrator. When the program 
launches, make sure your graphics card is 
properly detected and selected, and then 
click Save to extract the stock BIOS and 
name it something like 6950-stock.ROM. 
Before moving on, it's a good idea to make 
an additional copy of the file you created as 
a backup, just in case. 

That done, close ATIWinFlash and 
launch the Radeon BIOS Editor as an 
Administrator using the method described 
above. Click the Load BIOS button, 
navigate to the extracted ROM file and open 
it. Once the stock BIOS is open, click the 
Additional Features button at the top of the 
RBE window, and on the resulting screen 
select the 6970 Shader Count radio button 
on the right in the Unlock 6950 -> 6970 
section. Selecting that single radio button 
makes the necessary mod to the BIOS file 
to enable the dormant shaders in the stock 
Radeon HD 6950 BIOS. Next, click the 
Save BIOS button at the bottom, and save a 
copy of the modded BIOS. We named ours 
6950-mod.ROM. 

Within RBE, you'll notice there are 
a number of other modifiable options 
and even an Acquire/Flash button that 
would seemingly eliminate the need to use 



ATIWinFlash. While this may be true for 
many modders, RBE was unreliable for us 
when trying to acquire the original BIOS 
on our Radeon HD 6950. And if we tried 
to make other mods to the BIOS, such as 
increasing the upper overclock limits, when 
we reflashed the card, we were greeted 
by Windows blue screens. When using 
ATIWinFlash and simply modding the 




AMD Radeon HD 6950 cards have an integrated 
BIOS switch that makes BIOS modding virtually 
risk-free. The switch can be thrown while the card 
is in use, so recovering from a bad flash requires 
nothing more than shutting down, booting with the 
secondary BIOS, throwing the switch, and ref lashing. 
Recovering from a bad flash used to require the use 
of a second graphics card. 



shader count with RBE, though, we had 
a 100% success rate on a trio of reference 
Radeon HD 6950 cards we tried the mod 
on (two 2GB cards and one 1GB card). 

With the modded BIOS saved, all that's 
left to do is flash the Radeon HD 6950 
with the new BIOS. Shut down RBE, run 
ATIWinFlash again, click the Load Image 
button, select the modded BIOS, and then 



click the Program button. The flash will 
take just a few seconds. When it's finished, 
reboot and the dormant shaders on your 
card should be active. 

Inspecting Your Handiwork 

After flashing the Radeon HD 6950 
with a modded BIOS and restarting the 
system, we fired up GPU-Z to see if the 
mod had worked. Sure enough, it did. 
Before the mod, the Radeon HD 6950 has 
1,408 active shaders and after the mod it 
had 1,536, just like a Radeon HD 6970. 

At this point it was simply a matter of 
overclocking the card and squeezing some 
more performance out of it using the 
Overdrive utility built into the Radeon's 
drivers. Because we did not modify 
the upper frequency limits of the card, 
840MHz was the max GPU clock and 
1,325MHz was the max memory clock 
available. You'll most likely be able to 
hit those clocks without a problem, but 
to increase your chances of success, you 
should also increase the Power Control 
Settings. Knowing the capabilities of our 
card, we cranked up the Power Control 
Settings to +20% and maxed out the GPU 
and memory clocks and were rewarded by 
a much faster graphics card. If you're not 
sure how high your particular Radeon HD 
6950 will overclock, we suggest increasing 
its clocks by a few MHz at a time and 
testing for stability between each step, but 
there's typically plenty of headroom left in 
these cards. 

Now, one final step: Congratulate yourself 
on holding your own 40% off sale. M 

by Marco Chiappetta 
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Mod Men 



Not many people in the modding community are unfamiliar with 
Bill Owen's work. His mods have appeared pretty much every- 
where you'd expect to find award-winning mods, including 
several appearances on the cover and in the pages of CPU. 
What you may not know (although hopefully you do) is 
that Owen's work is the subject of a Web video series called "Mod Men" 
that has completed its first five-episode season. One of the projects Bill 
and his crew finished during Season 1 was a PC bolted onto a unique, 
custom acrylic and aluminum chassis; Owen appropriately named the 
finished project "Mod Men." 

Owen says that he and Cheapskate (one of the contributors on the 
show and the guy who helped him design the Nvidia Ion Cube PC 
from the cover of the December 2009 issue) collaborated on the de- 
sign of this machine. 

"We asked ourselves, 'What if Frank Lloyd Wright designed 
something for the Jetsons?'" Owen says. 

The result is indeed reminiscent of Wright's work, thanks to its 
unconventional shape, extreme angles, and use of tiered layers. Its 
bold use of color is also a common Wright design element, and 
all of these things give it ties to the artistic style featured in the 
1962 animated sitcom. (If you could fold it into a closed brief- 
case, the effect would be complete.) 

One of the more avant-garde aspects of Mod Men is, of 
course, that the build leaves the bulk of its components "out- 
side," although the motherboard is artfully obscured with a 
custom acrylic cover. In this regard, the acrylic construct that is 
the basis for Mod Men is as much a showroom pedestal as it is 
a case. Either way, it's a work of art, and Thermaltake fans will 
no doubt recognize a hint of that company's Level 1 chassis in 

tits overall shape and orientation. 
Mod Men's components list includes a Zotac H55 
Mini-ITX socket LGA1156 motherboard, an Intel Core i7-870 
2.93GHz quad-core CPU, a Zotac GeForce GTX 470, 4GB 
of Mushkin Radioactive PC3-16000 DDR3, a 64GB Mushkin 
Callisto SSD, and a SilverStone 600W PSU. The rig's flawless 
custom cooling setup incorporates an original "involuted spiral" 
copper CPU waterblock designed by "Mod Men's" Cheapskate 
and Randy, an EK VGA waterblock, EK fittings, Tygon half- 
inch clear tubing, a Hardware Labs GT Stealth 360 XFlow ra- 
diator, and a Swiftech MCP350 pump. 

Now that the Mod Men PC is completed, Owen promises us 
that he will (finally!) return to work on his H.R. Giger tributi 
mod. Stay tuned, and keep the lights on. ■ 
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ADVANCED Q&A CORNER 



Get informed answers to your advanced technical questions from 
CPU. Send your questions along with a phone and/or fax number, so 
we can call you if necessary, to g&a@cpumaq.com . Please include 
all pertinent system information. 



Each month we dig deep into the CPU 
mailbag in an effort to answer your most 
pressing technical questions. Want some 
advice on your next purchase or upgrade? 
Have a ghost in your machine? Are 
BSODs making your life miserable? CPU s 
"Advanced Q&A Corner" is here for you. 

James T. asked: Like many users, I 
am confused by Intel's current CPU product 
line, or I should say I just don't understand 
what the difference is between some of the 
processors. For example, with the Socket 
LGA1366 line there is a Core J7-920, J7-930, 
J7-940, 17-950, etc., that are all quad cores. 
The only difference I can see in those CPUs 
is the clock speed, which after a small 
overclock would make them virtually the 
same, correct? I have similar questions for 
Socket LGA1155 and LGA1156 processors, 
too. What are the real differences in these 
processors? Is it that higher models like 
the Core 17-950 come from a better batch 
vs. something lower-end like the J7-920? 
Thanks! Love the mag! 

Ai We agree, James. The sheer number 
of Intel Core U processors can get a little 
confusing, but hopefully we can shed some 
light on things. First, Core U processors 
designed for different sockets are all 
based on different cores. The LGA1366- 
based Core \J processors use either the 
Bloomfield (quad-core) or Gulftown 
(six-core) cores. LGA1156-based Core 
i7s use the Lynnfield core. And the latest 
LGA1 155-based Core \J processors rely on 
the Sandy Bridge core. 

There are many similarities between 
the different cores, but they also have 




Intel offers Core i7 processors based on six 

different cores (Bloomfield, Lynnfield, Clarksfield, 

Arrandale, Gulftown, and Sandy Bridge) in 

desktop and mobile flavors. 



a number of fundamental architectural 
differences. Lynnfield and Sandy Bridge- 
based Core i7 processors, for example, 
have integrated PCI-E connectivity, 
while Bloomfield and Gulftown fea- 
ture triple-channel memory control- 
lers. (The others are all dual-channel.) 
The six-core Gulftowns are technically 
the most powerful (for now), although 
Sandy Bridge offers the latest technology. 
Lynnfield and Bloomfield, on the other 
hand, are rapidly approaching irrelevance. 
There are many other differences, but we 
could fill many pages explaining them 
and not directly answer your questions. 
So, with the basic differences between the 
different Core \J versions out of the way, 
let's cover your specific questions. 

You are correct that the only technical 
difference between the Core i7-920, 
i7-930, i7-940, etc., is the core clock 
speed. But the Core i7-970, i7-980X, 
and i7-990X feature six cores, as opposed 



to four in the rest of the lineup. And yes, 
overclocking can mitigate the clock speed 
variations with the different models. 

The higher models don't come from a 
different batch, so to speak, but Intel does 
test and qualify each core to determine its 
maximum stable clock speed. This process 
is called binning. Cores from the higher 
speed bins end up in the higher-end 
models and vice versa. That said, once 
a core and its associate manufacturing 
process have had time to mature, it's 
possible (and in fact likely) that yields 
are so high virtually all tested cores are 
capable of being in the higher speed 
bins. In this case, Intel simply sells some 
cores at the lower speed bins even though 
they're capable of much more. 

Andrew C. asked: I have been de- 
bating on whether I should upgrade to an 
OCZ RevoDrive X2 240GB or wait for the 
OCZ Vertex 3 or another SSD using the 
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new generation of SandForce controllers. 
I am using an Asus M4A79 Deluxe 
motherboard, so I don't have any SATA 
6Gbps ports. I have also heard that some 
users have had problems booting from the 
RevoDrive on certain Asus motherboards 
and that it may affect PCI-E bandwidth 
when using multiple graphics cards. What 
would you recommend? 

Ai Good problems to have, eh Andrew? 
By the time you read this, OCZ's Vertex 
3 SSD will likely be on the market in 
full force; there is little question, with its 
max 550MBps read and 525MBps write 
performance, that it's easily one of, if not 
the fastest SATA-based SSD on the market. 
It's also the fastest SSDs we've ever tested 
with respect to random IOps bandwidth. 

However, if you're running this drive on 
a 3Gbps SATA connection, you're going 
to drop those performance numbers down 
to half. In that regard, the RevoDrive X2 
is going to offer a lot more performance, 
and it's even faster than the Vertex 3. 
We've seen peak read/write performance in 
benchmarks, at 825MBps and 690MBps, 
respectively, with this PCI-E SSD. 

We've observed a few issues with the 
RevoDrive, although we haven't seen any 
anomalies specifically on Asus motherboards 
per se. We have seen issues with the drive 
responding to system standby or sleep states 
(both going into and coming out of them). 
The RevoDrive X2 doesn't have a supercap 
capacitor or battery backup circuit of any 
kind that will allow it to suspend and flush 
delayed writes from cache. 



However, if you'll settle for nothing 
less than top-end SSD performance 
and are considering the price premium 
of PCI-E SSDs, we'd suggest waiting for 
OCZ's Z-Drive R3, which should be on 
the market very soon (if not already by 
the time you read this). It will boast read 
speeds of 1 GBps and write speeds cresting 
to 970MBps. Also, it will reportedly sup- 
port Windows 7 TRIM commands and 
will have an onboard super cap to support 
system sleep/wake commands gracefully. 

Gabriel H. asked: i have a socket 

LGA775 Asus motherboard with a 2.4GHz 
Core 2 Q6600, 2GB OCZ RAM, a Creative 
Audigy 2 ZS sound card, and an AMD 
Radeon HD 6950 graphics card. Recently, 
I flashed my 6950 with a modified BIOS 
to unlock some of its shaders up to a 
Radeon HD 6970 spec. This seemed to 
work flawlessly for a while and increased 
performance. I used the MSI Afterburner 
tool to see how far it would overclock and 
got the card to 910MHz before causing a 
hard reboot. 

I didn't run the card this way for very 
long, so I didn't think anything of it. 
Unfortunately, my system started locking 
up shortly afterward. I flashed back to 
the original BIOS, which didn't seem to 
matter. I figured that I likely damaged the 
card at this point but decided to reinstall 
Windows 7 to rule out any software-level 
issue. Before the install was complete, 
the graphics card started showing corrup- 
tion even at POST, so I shut down. I tried 
throwing in a spare GeForce GTX 280, 



OCZ's Vertex 3 is arguably the fastest 
SATA-based SSD on the market right now, but 
you need a 6Gbps SATA-capable motherboard or 
adapter card to realize its full performance. 




and it wouldn't even display a picture. 
I purchased another Radeon HD 6950 
as a replacement, and it fails to display 
a picture, as well. Do you think I've 
damaged the PCI-E x16 slot or possibly 
the entire motherboard somehow? 

A^ Upon first glance at your problem 
here, Gabriel, we thought perhaps your 
Radeon HD 6950 just wasn't cutting it as 
a full Radeon HD 6970, with respect to 
being able to operate with all of its shaders 
active. Some of the modded 6950 cards 
are going to be marginal performers in this 
configuration, and there is a reason why 
they've been locked down that way. It's a 
method of utilizing yield fallout from the 
6970 at the factory, recapturing salable 
product. Most times you may luck out 
and get a card that is capable, but that's 
not a guarantee. That said, it seems as 
though you have something else going 
on, especially because the other cards you 
mentioned are having issues. 

It doesn't make sense, however, from what 
you described as the steps you took, that you 
could have damaged your motherboard this 
way. Did you somehow change something 
in your motherboard BIOS, as well? Do 
you have anything else in your system 
overclocked or otherwise running out of 
spec? It sounds a little like you have a setting 
for your PCI-E timing out of whack in some 
way, maybe due to another interrelated 
timing that you have configured. 

We'd suggest you try clearing CMOS 
and resetting your BIOS. Make sure all 
system clocks for the CPU, memory, and 
PCI-E are set to stock defaults. Then try 
booting up and installing the OS again. 
You know through process of elimination 
that the graphics card is not to blame, so 
it's likely some other setting you invoked 
that is causing the issue. As a last resort, you 
might have to consider that motherboard 
was somehow damaged (check those display 
cable connections, too) but we doubt it 
was due to your graphics tweaking and 
overclocking efforts. ■ 

by Dave Altavilla and Marco Chiappetta, 

THE EXPERTS OVER AT HotHaRDWARE.COM . 
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Two Caymans, One Card 



It may have been released a few months 
later than expected, but that doesn't 
diminish the impact of the powerful 
Radeon HD 6990 graphics card from AMD. 
The Radeon HD 6990, which serves 
as a replacement for AMD's HD 5970, 
packs two Cayman GPUs onto the same 
PCB and is currently the most powerful 



AMD graphics card on the market. AMD 
is touting it as the fastest graphics card in 
the world, and our tests bear this out. 

"The biggest benefit of such a dual-GPU 
setup is the massive performance," says 
Devon Nekechuk, an AMD product 
manager. "The AMD Radeon HD 6990 is 
unrivaled as the world's fastest graphics card, 



made possible by the fact that the board has 
two of our AMD Radeon HD 6900-series 
GPUs working in parallel to hit the fastest 
frame rates in the latest game titles." 

Works Harder ... & Smarter 

The HD 6990 draws power from two 
PCI-E 8 -pin sockets, as well as from the 



Radeon HD 6990 Layout 



The Radeon HD 6990 uses high-quality VRMs (voltage regulator modules) 
to provide more efficient delivery of power to the dual GPUs and to the 
memory modules. The VRMs are centered in the board's design (5), con- 
tributing to the efficiency of the board's power usage and allowing them to 
receive cooling from the centered fan (6). 

"You'll also notice that we designed this card with a centrally-mounted 
fan, a departure from previous dual-GPU designs, that allows us to blow 
fresh cool air over both GPUs at the same time," Nekechuk says. 

The VRMs in the dual-GPU HD 5970 tended to have problems 
with overheating, so the new design in the HD 6990 should fix this 
problem. The Radeon HD 6990 also makes use of a vapor chamber 
(3) over each GPU (7). 

AMD is using its new design to allow the HD 6990 to dissipate at 
least 500 watts. 

AMD uses a shroud to improve the board's heat dissipation (1). The cooling 
component for each chip includes phase-change thermal interface material (2), 
providing what AMD says is an 8% im- 
provement in thermal performance. 

"Our phase-changing thermal 
interface material keeps the GPUs 
nice and cool during operation, 
even when overclocking," Nekechuk 
says. "We've used a phase changing 
material that is applied as a solid, 
and melts on first boot up. This 
melting action fills in all the cracks 
and makes sure that the copper 
vapor chamber has extremely solid 
contact with the GPUs themselves, 
resulting in the most efficient heat 
removal we can achieve today." 

The exterior design of the HD 6990 looks quite a bit different from 
the dual-GPU HD 5970, as the 5970's fan was not centered, which 
caused the GPU closer to the fan to receive better cooling than the 
GPU farther from the fan. With its centered fan in the new design, 
AMD also has improved the airflow (4) in the HD 6990 compared to 
its previous graphics cards by about 20%. ■ 
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PCI-E bus, which accounts for the card's 
375 watts of power at its default factory 
settings. However, Nekechuk says, the 
card can handle up to 500 watts. 

As with previous 6900-series offerings, 
AMD has included its PowerTune 
technology in the dual-GPU HD 6990. 
PowerTune lets graphics boards that 
draw more than 300 watts use power 
more efficiently by maximizing power 
for applications that require the card's 
full capabilities (such as games) but 
throttling back when all that power is no 
longer necessary. 

"AMD PowerTune technology is one 
of the key technologies that enabled us 
to design and build the fastest graphics 
card in the world," says Evan Groenke, 
an AMD product manager. "AMD 
PowerTune is quite possibly the most 
intelligent power management technology 
available today on any graphics card and 
allows the AMD Radeon HD 6990 to 
maximize its clock speed and performance 
at any given time." 

The Right Tools For The Job 

AMD has built support for a variety of 
technologies into the HD 6990. 



Radeon HD 6990 vs. HD 5970 Specifications 



The Radeon HD 6990 replaces the dual-GPU Radeon HD 5970, 
2009. Here's how the two cards compare: 



Graphics card: 
Core clock speed: 
Transistors: 
Stream processors: 
Texture units: 
Memory frame buffer: 
Memory clock: 
Board length: 



Source: AMD 



HD 6990 

830MHz 

2.64 billion per GPU 

3,072 (1,536 per GPU) 

192 (96 per GPU) 

4GBGDDR5 

1.25GHz 



vas released late in 



HD 5970 

725MHz 

2.15 billion per GPU 

3,200 (1,600 per GPU) 

160 (80 per GPU) 

2GBGDDR5 



12.16 inches 



3D. With support for Blu-ray 3D 
playback and AMD's HD3D technology, 
Nekechuk says the HD 6990 is ready for 
whatever users want in the 3D imaging 
and video market. 

"There is definitely a lot of hype 
around stereoscopic content these days," 
he says. "We will see how the market 
accepts this technology. However, our 
support is in place." 



App Acceleration. With this AMD 
technology, the graphics cards can 
make use of open-source standards, 
such as OpenCL and DirectCompute, 
to maximize graphics performance in 
standard applications, such as with 
DVD playback or with Microsoft 
Office 2010. 

Anti-aliasing. AMD introduced 
MLAA (morphological anti-aliasing) 




The Radeon HD 6990, which currently supports up to five monitors, is equipped 
with four mini-DisplayPort ports and a DVI port, situated along the back edge of 
the panel to make room for the cooling vents along the front edge. In the future, 
when you can split the DP ports, the HD 6990 will be able to drive six monitors. 
The card ships with several adapters, including a passive mini-DP to SL-DVI, an 
active mini-DP to SL-DVI, and a passive mini-DP to HDMI. 

"For the end user, connecting displays needs to be very simple, 
and the AMD Radeon HD 6990 really makes connecting a display as 
simple as possible," Nekechuk says. "Direct from the board - without 
using DisplayPort 1 .2 - the AMD Radeon HD 6990 can drive up to five 
displays for immersive surround 
gaming, and three of those can be 
standard DVI connections with the 
in-the-box adapters." 

Of course, the HD 6990 supports 
AMD's Eyefinity technology, which al- 
lows for several display configurations 
For example, you could set up six 

monitors in a 3 x 2 landscape configuration, stretching the image across 
all six monitors. Other configurations allow for a few monitors to display 
one stretched image, while a couple more display separate images. 



AMD has also added a new display configuration with the HD 6990, a 
5 x 1 portrait configuration. 

"We have built in very flexible display support on the board, and expect 
a lot of gamers to hook these cards up to AMD Eyefinity configurations of 
either three or five displays for immersive gaming, which makes memory 
even more important," Nekechuk says. "Take the example of setting up 
five 1 ,920 x 1 ,200 displays, which can be found for roughly the same cost 
as a single 30-inch 2,560 x 1 ,600 display. This gives you a total resolution 
of over 1 1 million pixels, almost three times what you can get with the 
similarly priced 30-inch display." ■ 
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with its Radeon HD 6000-series cards, 
as well as EQAA (enhanced quality 
anti-aliasing), both of which improve 
image quality. 

Eyefinity. Users can combine as many 
as five or six monitors with AMD's 
Eyefinity technology. 

Quad-CrossFire. If your computer 
case can handle two HD 6990 cards, you 
can create a quad-CrossFire configuration. 
However, it's important to have the proper 



cooling with this configuration, as well as 
proper power supplies. 

Dueling Dual-GPU Cards 

Both AMD's Radeon HD 6990 
and Nvidia's GeForce GTX 590 were 
released within a few weeks of each 
other in March, and both cards offer 
eye-popping specs and have recorded 
some very impressive benchmark 
numbers. With this launch, though, 



AMD has clearly decided to go all-out 
for the performance win, and so far 
it looks as though the Red Team has 
achieved its goals. 

"Feedback on the AMD Radeon HD 
6990 has been tremendous," Nekechuk 
says. "I think everyone was pretty taken 
aback by the sheer performance this 
card offered." 

by Kyle Schurman 



HD 6990 Overclocking Options 

The Radeon HD 6990 includes a dual-BIOS switch, de- 
signed to let users quickly change the card's performance 
settings. You can see the switch (the black knob) in the 
center of the photo to the right below. 

"The board was designed to accommodate over- 
clockers, and we've selected high-quality components 
unique to this product, ASICs screened for high speed and 
low leakage, a cooling solution that can dissipate up to 
500 watts," Groenke says. "Additionally, we've included 
a switch that allows you to easily overclock the board for 
extreme performance." 

Essentially, the dual-BIOS switch lets you to move 
between two BIOS configurations. One BIOS is the default 
BIOS, which runs the graphics card at the factory settings. 
The second BIOS is the "perfor- 
mance" BIOS, which bumps the 
card's speeds and core voltages. 
AMD sometimes calls the switch 
the "Antilles Unlocking Switch for 
Uber Mode," or AUSUM for short. 
(Antilles was AMD's internal code 
name for the Radeon HD 6990 
during its development.) 

At factory settings, the HD 
6990 operates at 1.12 volts 
and with a core clock speed of 
830MHz. Moving the dual-BIOS 
switch to the overclocking position 
increases those settings to 1 .1 75V 
and 880MHz, resulting in a perfor- 
mance boost from 5.1 TFLOPS to 

5.4 TFLOPS and bringing each Cayman GPU on the 6990 up to the perfor- 
mance levels of the single GPU that powers the Radeon HD 6970. 

Obviously, this kind of graphics performance requires special power 
considerations, in this case resulting in the 6990's two 8-pin power con- 
nectors, shown below and to the left. 

"The AMD Radeon HD 6990 is the first product we introduced 
that uses two 8-pin connectors, hence the 375 watts at default. 
However, with the help of a few innovations, we designed this board 





to be rock-solid at 500 watts," 
Nekechuk says. "By delivering a 
card that is capable of sustained 
electrical loads in the 500-watt 
range, the door is open to over- 
clocking and the ability to push 
the card to even higher perfor- 
mance levels." 

Although the BIOS switch will 
simplify overclocking and make set- 
tings changes more consistent across 
all of AMD's AIB partners, it doesn't mean individual vendors won't add some 
fine-tuning options for their cards. If you want these options, you'll have to pay 
attention to how the individual vendors set up this dual-BIOS switch. 

Also, keep in mind that overclocking the HD 6990 may void the card's 
warranty, depending on the vendor. 

"Overclocking a graphics card is something that should really be done 
with great care, as AMD's product warranty does not cover damages 
caused by overclocking," Nekechuk says. ■ 
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KUHLER H 2 920 

$120 I Antec I www.antec.co 



Enthusiasts have a plethora of 
alternatives to stock coolers for cooling 
their CPUs, but for most overclockers, 
liquid cooling tops the list. The Antec 
KUHLER H 2 920 is liquid cooling 
sans all the fuss of a traditional single- 
loop liquid-cooling setup comprised of 
individual parts. Antec's latest closed- 
loop cooler, designed by the liquid- 
cooling experts at Asetek, builds on the 
success of the KUHLER H 2 620 by 
adding a more substantial 1.9-inch-thick 
radiator (from 1.1 inches), upgrading 
to dual PWM fans, and building in 
a customizable LED-lit Antec logo, 
which you can change to virtually any 
color using RGB values in the bundled 
ChillControl software. But how does it 
compare to a DIY loop? 







Round 1: Price 

At first glance, the most obvious difference between the Antec KUHLER H2O 
920 and a DIY loop is price. Having built a number of single and dual-loop 
liquid-cooling systems in our tenure, we know firsthand that this is not a 
cheap way to cool your processor. For this shootout, we built our custom 
single-loop liquid-cooling system using a 240mm radiator, a CPU waterblock 
for LGA 1366 processors, a pair of 120mm fans, several feet of half-inch ID 
tubing, a 12-watt pump, a T-port and tubing plug (in place of a reservoir), 
and a pair of fittings for the radiator. Final cost, $229, and that figure doesn't 
include coolant or an additive, clamps, a reservoir, or thermal paste. The 
Antec KUHLER H2O 920 provides everything you need, right down to a pad 
of thermal paste, preapplied. Verdict, this round goes to Antec. 



Round 2: Installation 

Installing our DIY single-loop watercooling system took us about three 
hours. If you're doing it for the first time, budget a couple more hours 
just to read up on the best strategies for not dousing your silicon with 
coolant. The trickiest part of our setup was filling it, which required 
alternately filling the system to capacity, powering the pump to flush 
liquid into the radiator, then turning off the pump to refill the tubes. 
Again ... and again. 

Alternately, 20 minutes after we unboxed the Antec KUHLER H 2 920, 
we had the software installed, the radiator and fan assembly mounted 
to the back panel of our case, and the integrated pump and waterblock 
securely fastened to our Intel Core J7-990X. Verdict, Antec scores again. 
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Round 3: Performance 

OK, price and easy setup are a gimme for almost any self-contained liquid-cooling 
option. But when it comes to performance, how can Antec compete with a radiator 
half the size of the one in our DIY setup, with a pump that's integrated onto the 
waterblock, and with narrower tubing? As it turns out, the Antec KUHLER H 2 
920 blows our pricier and more cumbersome custom setup right out of the water 
(forgive the pun). Although idle temperatures were slightly higher with Antec's 920, 
it managed to keep the load temperature of our overclocked Core i7-990X 3.34 
degrees Celsius cooler— in silent mode. When cranked up to the noisier Extreme 
mode, none of the core temps topped 60 degrees for the duration of our testing. 
Our DIY liquid-cooling system is down for the count. Bravo Antec, bravo. ■ 





Single-Loop Liquid-] 


J Antec 




1 




Cooling System 1 


I KUHLER H20 920 


Specs & Scores 






= 


(Load) 


Core Temp (°C) 


18 76 


20 


66 


52 


Core 1 Temp (°C) 


23 68 


28 


70 


58 


Core 2 Temp (°C) 


22 75 


25 


65 


53 


Core 3 Temp (°C) 


21 62 


27 


67 


54 


Core 4 Temp (°C) 


19 75 


24 


68 


55 


Core 5 Temp (°C) 


24 71 


30 


71 


59 


Average Tern p(°C) 


21.17 71.17 


25.67 


67.83 


55.17 





Test System Specs: Processor: Intel Core I7-990X (@ 3.6UHz); Intel UX5SSU2 
Motherboard; GPU: Radeon HD 6870; RAM: 6GB Patriot Sector 7 DDR3-1600; Hare 
drive: 600GB WD VelociRaptor WD6000HLHX; PSU: Antec TruePower Quattro 1200 
Load tested with 3DMark 11, PCMark Vantage Professional 1.0.2 and POV-Ray 3.7 
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Speed Is Only Part Of The Equation 



When Nvidia released the dual- 
GPU GeForce GTX 295 in 
early 2009, it was considered 
the fastest graphics card in the world for 
several months. And once Fermi, Nvidias 



current GPU architecture, hit the scene, 
rumors and speculation ran wild about 
when (and how) the company would 
double down on a single PCB again. Few 
could deny the GFlOO's horsepower, but 



those ponies ran hot . . . and loud. Was it 
even possible to let more than one out of 
the stables at a time? 

The company's late March release of 
the GeForce GTX 590 graphics card 
has pushed those rumors aside; Nvidia 
touts the GTX 590 as the world's fastest 
graphics card. (AMD's latest dual-GPU 
graphics card, the Radeon HD 6990, may 
have something to say about that claim, 
however. Turn back to page 54 to see 
AMD state its case.) 

An improved vapor chamber cooling 
system is one of the key components in 
the GTX 590, allowing it to operate at fast 
speeds and reduced noise levels, says Jason 
Paul, Nvidias GeForce product line manager. 



GeForce GTX 590 Vapor Chamber Cooling Design 



The vapor chamber used with the GeForce GTX 590 uses a 
copper cold plate filled with liquid that circulates throughout 
the interior (A). As the liquid passes near the GPU, it 
evaporates once it absorbs the GPU's heat. The vapor then 
moves away from the GPU, and after it releases its heat to 
the cooler's fins (B), it returns to liquid form. Air then moves 
across the fins, carrying the heat away from the GPU. Each 
GPU has its own vapor chamber cooling system (C). 

Because the vapor chamber design allows the heat to 
be evenly distributed among the fins, the overall system 
is extremely efficient, says Jason Paul, Nvidia GeForce 
product line manager, meaning the fans don't have to 
spin as fast and thus create less noise. The design of the 
GTX 590 includes a cover that's designed to optimize 
external venting by forcing the air to move outside either 
end of the card. The metal baseplate acts as a basic 
heatsink for the memory modules, as well. 

Paul contrasts the GTX 590's vapor chamber cooler 
with the coolers found in most other graphics cards today. 
GPU coolers within the past five to seven years use a 



heatpipe solution, Paul says, where the pipes are routed 
from the heat plate to the stack of fins. A fan then blows 
across the fins, creating the cooling. 

"If [vapor chamber cooling] is done right, it can be much 
more effective than a traditional heatpipe solution," Paul says. 
"With our design, you move a lot of air while keeping the [fan] 
RPMs relatively low. The noise generated from larger-fin fans 
tends to be lower-pitched. What we found in our real-world 
tests is the human ear will find lower-pitched tones to be 
much more tolerable. That's part of the acoustic benefit that 
won't show up in a raw measurement of noise." 

The GTX 580 was the first Nvidia GPU with the vapor 
chamber cooling design. 

"Originally, with the 590, we started with the heatpipe 
solution," Paul says. "However, as we started developing 
the technology for the 580, we realized how much more 
effective the vapor chamber design was. We ended up 
leveraging the work we did with the 580 with the vapor 
chamber design in the 590." ■ 

Source: Nvidia 
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The Trouble With Having Two GFs 

The path to the GTX 590 had at least 
one fork in the road. Although Nvidia 
initially wanted to give the GF100 
the SLI-on-a-card treatment, excessive 
leakage with the original Fermi GPU 
made it difficult to pull off such a feat. 

"[The GF100] got to the point 
where we said the performance per watt 
in the overall solution wasn't where 
we wanted it to be," Paul says. "We 
put more effort into the board design, 
and the GF110 made improvements in 



performance per watt over the GF100. 
. . . Then, [we] combined it with all 
of the work we put into the vapor 
chamber design." 

With a revamped architecture in the 
form of the GF110, plus the cutting-edge 
cooler, the GeForce GTX 590 was born 
and ready to set records. 

580 + 580 = 590 (Sort Of) 

In terms of architecture, the GF110 
found in the GTX 590 makes no 
compromises compared to the GTX 580's 



GPU. Take the number of CUDA cores, 
GDDR, ROPs, and texture units, then 
double them, and that's what you'll find 
on the GTX 590. 

That said, Nvidia had to make con- 
cessions in order to pack all of that 
power onto one card. Nvidia has dialed 
down both the core and memory 
clocks on the GTX 590, which run at 
607MHz and 854MHz, respectively. By 
comparison, the GTX 580's respective 
core and memory clocks hit 772MHz 
and 1,002MHz. With these lower clocks, 



GTX 590 Specifications 



With its dual-GPU configuration, the Nvidia GeForce GTX 
590 graphics card offers an interesting design along with its 
list of specifications. 

Nvidia has designed the GTX 590 with GF110 chips 
on either end of the card, while the 80mm fan is centered 
on the card. This positioning allows the fan to blow air out 
either end of the card. 

"Putting two GF110 GPUs on a single PCB is no small feat," 
Nvidia GeForce product line manager Jason Paul says. 

Nvidia has built the GTX 590 on a high-end 12-layer, 
2-ounce copper PCB. Additionally, the 590 makes use of 
3GB of GDDR5 memory. "Being able to have a large frame 
buffer gives you the memory capacity to crank your settings 
up," Paul says. 

Each GF110 can support up to two displays, which lets 
Nvidia combine the display output of the GTX 590's dual 
GF110s to support four displays. As shown in the photo of 
the back view of the graphics board, each GTX 590 offers 
three dual-link DVI ports and one mini DisplayPort output. ■ 



The GTX 590 specifications are as follows: 

-Graphics Processing Clusters: 8 

-Streaming multiprocessors: 32 

-CUDA cores: 1,024 

-Texture units: 128 

-ROPs: 96 

-L2 cache memory size: 1 ,536KB 

-Video memory: 3,072MB GDDR5 

-Memory bandwidth: 327.7GBps 

-Memory interface: 384-bit 

-Transistors: 6 billion 

-Form factor: Dual slot 

-Power connectors: Two 8-pin PCI-E 

-Minimum recommended power supply: 700 watts 

-Length: 11 inches 

-Outputs. 3 DL-DVI, mini-DisplayPort 



Source: Nvidia 
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Nvidia can balance the performance 
output for the chip vs. heat it generates. 

"[With the GTX 590], we have a 50% 
improvement in performance over the 580," 
Paul says. "It's a big step up . . . relative to the 
580. And you can pair two of these cards into 
Quad SLI and have four GPUs in a system." 

The Form Factor Factor 

Two years of design work have resulted 
in the GTX 590, Paul says, adding that 



performance benchmarks weren't Nvidias 
only concern. 

"When we started with the 590, we 
wanted to create a card that created the 
ultimate performance," Paul says. "We 
wanted to deliver the product in a form 
factor that was really elegant. We wanted 
to deliver a faster graphics card and be 
really quiet." 

With AMD releasing its own dual- 
GPU graphics card, the Radeon HD 



6990, also in March, the competition 
between these companies has now 
scaled up, so to speak, to the price 
stratosphere — $700. Paul says the ability 
to deliver strong performance numbers, 
while also creating a well-designed card, 
will be important. 

"We delivered a really elegant combi- 
nation of performance and form factor." ■ 

by Kyle Schurman 



Quad SLI Configuration 



With the ability to use two GeForce GTX 
590 dual-GPU cards, Nvidia's Quad SLI 
technology is a two-card affair. 

"The underlying software is our SLI 
technology," Jason Paul, Nvidia Ge- 
Force product line manager, says. "We 
wanted the card to be great for all of 
our technologies. It's a pretty incredible 
gaming experience with three panels." 

According to Paul, Nvidia went be- 
yond its own walls and consulted with a 
number of companies to ensure that a 
GTX 590-driven Quad SLI system was 
an achievable goal. 

"Designing this level of power and 
performance was a challenge," he 
says. "We ended up working with 
chassis manufacturers, power supply 
manufacturers, and motherboard 
manufacturers to develop the solutions for Quad SLI." 

Before attempting to set up Quad SLI with GTX 
590 boards, you'll need to ensure you have the proper 
components. Nvidia has a set of recommendations for the 
components of your Quad SLI GTX 590 system. 

Chassis. Nvidia doesn't recommend setting up a Quad 
SLI GTX 590 configuration in just any chassis. Because of 
the high power demands of this configuration and because 
of the large amount of heat generated, it's important that 
the chassis includes good airflow, good thermal design, 
and good acoustics. For optimum airflow in a Quad SLI 
configuration, Nvidia recommends setting the system 
fans to the highest possible setting and making sure the 
system's cables are bundled and secured away from the 
primary airflow areas. 

If possible, an ideal configuration for a Quad SLI system will 
include an intake fan, an exhaust fan, a fan for directing the 
airflow over the two graphics cards, and a large fan built into 
the side of the case that sits above the two graphics cards. 




"We wanted to keep the card in a form factor that was 
compatible with more chassis," Paul says of the decision to make 
an 11-inch card. "It's a bit shorter than some competing cards." 

CPU. Because of the possibility of a CPU bottleneck in a 
Quad SLI setup, Nvidia suggests using at minimum a Core 
i7 CPU. Additionally, Nvidia recommends enabling Turbo 
mode and, if possible, overclocking the CPU. 

Memory. According to Nvidia, you should shoot for at 
least 6GB of system memory for a Quad SLI system. 

Motherboards. You'll need to leave two open slots 
between the graphics cards to allow for proper cooling, as 
shown in the photo. (This only applies to air-cooled systems; 
liquid-cooled systems don't necessarily need an open slot.) 

Operating system. Because of the 6GB system memory 
requirement, a 64-bit operating system is also mandatory. 

Power supplies. A Quad SLI power supply will require four 
eight-pin PCI Express power connectors. Each GTX 590 has 
a TDP of 365 watts, so plan accordingly. At its Web site, Nvidia 
maintains a list of power supplies that are compatible with Quad 

SLI for the GTX 590 boards. ■ Source: Nvidia 
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Full-Range Control - Each of the three included 200mm 

is are professionally pre-wired, enabling 
ambient fighting adjustments and fan speed control. 
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Hinged Side-Panel Door - why didn't we 
think of this sooner? Do rs are meant to 
swing open. 



Gaming Headset Holder - You're a gamer, so are we. The 
built-in headset holder shows off your gear in style. Consider 
the Tt eSPORTS Shock. 



Convertible Top - easily swap in or out between true 200mm 
ColorShift fan (included) or 120/240mm water-cooling radiatoi 









•fen 



Security Locks - Locks 
for both hot-swappable 
drives and side-panel 
prevent unauthorized 
access to your valuable 
components and data. 



Plug&Play Fan -AThermaltake 
proprietary technology that enables 



a fast and safe way to detach the 
side-pane! door without having to 
deal with the fan's power connector. 



True Hot-Swappable Drives 



Each of the five hot-swappable 
drive bays comes with its dedicated 
caddy. Uber-fast and most reliable 
data transfer - check. 



• Thermaltake 
COOLall YOUR LIFE 



e S PORTS 

By Thermaltake 



facebook.com/Thermaltakelnc 
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i he motherboard may not 
be the most expensive 
component in your build, 
but it may be one of the 
m most important choices. 

From the type and number of SATA 
ports to the board's form factor, there 
are a lot of features you need to consider 
when selecting a motherboard; a board 
without the compatibility you need for 
current and future hardware can hamper 
performance or require you to invest in 
extra expansion cards. 

Here, we've listed 36 of the newest 
motherboards and highlighted the key 
differentiating features to help you pick 
a board that's best for you. But before we 
get started looking at the motherboards, 
we'll summarize the innovations and new 
technologies that Intel and AMD have 
added in the past year. 

Intel 

At this time last year, we were 
discussing how Intel's X58 motherboards 
were receiving BIOS upgrades to support 
the six-core Core i7-980X. In 2011, the 
biggest news was the release of Sandy 
Bridge and the corresponding second- 
generation Intel Core processors. Sandy 
Bridge features a new socket (LGA1155), 
three new chipsets (P67, H67, and 



graphics processing. Even with all the 
enhancements, the Sandy Bridge platform 
is currently intended to be a replacement 
for Intel's mainstream chipsets, such as 
P55, H55, and H57. 



Similar to the P55 chipset, the P67 chipset 
features a DMI (Direct Media Interface) 
link between the chipset and CPU, and it 
provides memory support for dual-channel 
DDR3 up to 1,333MHz. A stock Sandy 
Bridge board, such as the DP67GB, features 
one PCI-E xl6 slot that operates at full xl6 
speed, while the second and third PEGs 
work at x8. Vendors may add capability for 
multiple slots with xl6 links, as well as a 
fourth PCI-E xl6 slot for four-way graphics 
card setups. One key addition to Sandy 
Bridge was support for 6Gbps SATA ports, 
though there are still some 3Gbps SATA 
ports onboard. The latter experienced an 
issue that forced Intel and its OEM partners 
to recall the boards, but every board you'll 
find now has the B3 replacement module. 

Team Blue has also made improve- 
ments to its Atom line, including models 
with built-in dual-core processors. For 
example, the Intel Atom N550 features 
two cores that run at 1.5GHz, which 
gives it the power to better handle 
multimedia playback and feel more 
responsive with applications. In March 
2011, Intel released the dual-core Intel 
Atom N570, which runs at 1.66GHz, 
supports four threads, and has 1MB of 
L2 cache. The Mini-ITX Atom-based 
motherboards can. be found in netbooks 
and other small form factor systems. 

AMD J 

Released in April 2010, the 890FX 

Jnipset is still AMD's flagship. It's designed 
o support AMD's six-core processors, and 
there are a total of 32 PCI-E 2.0 lanes 
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dedicated to the graphics system, with 42 
PCI-E lanes in total. The 890FX chipset 
also features CrossFireX support, 6Gbps 
SATA ports, and USB 3.0 connectivity. 

In January 2011, AMD announced the 
Fusion platform, which introduced AMD's 
APU (accelerated processing unit) hardware, 
which combines the CPU and GPU into a 
single chip. The first iteration of Fusion was 
the Brazos platform that consists of a lineup 
of low-power APUs with the capability of 
smoothly playing back HD video, including 
Adobe Flash 10.2 streaming; multimedia 
and Blu-ray Disc content. Combined with 
a Mini-ITX motherboard, Fusion provides 
OEM builders and consumers with great 
media playback capabilities on HTPCs and 
SFF systems. 

In April, AMD indicated that pro- 
duction units of its Llano A-Series APU 
began shipping to OEM partners. It's 
believed that the Llano A-Series will be 
the high-end version of the Fusion 
platform, but as of press time, AMD hasn't 
confirmed any specific details of Llano. 
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Extras 

Vendors typically add a number of 
features and extra connectivity to the chipset, 
and we'll do our best to detail the key 
add-ons in our board list. Note that we've 
tried to include a mix of flagship, midrange, 
and mainstream offerings to cover all the 
build bases. We never seem to be able to 
include all the models we'd like, but our 
guide should give you a good start. "" 
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Asus Rampage III Black Edition 

$589 
www.asus.com 

Why. we dig it: Asus packs the Ram- 
page III Black Edition with powerful 
% hardware additions. There's the 
ThunderBolt dedicated LAN/audio 
combo card that includes Bigfoot's Killer 
E2100 NPU (network processing unit) 
and Xear 3D surround-sound technology 
for a better gaming experience. Other 
uncommon features include built-in 
Bluetooth 3.0 + HS, a BIOS flashback 
switch, and a digital VRM that can 
adjust CPU PWM frequency to achieve 
better electric conduction and maintain 
'reliability There are four PCI-E x16 slots 
that support four-way SLI or CrossFire. 
Asus's ROG Connect lets you plug a 
notebook (via USB cable), into your 
desktop PC to view real-time POST 
codes and hardware status readouts. 

Who should apply: Power users who 
want a board that includes and supports 
today's hottest technology. This one is 
also ideal for enthusiasts who want to 
show off at LAN parties. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 48GB DDR3-2200 (max 
OC), DDR3-1600; 6 DIMMs, triple channel 



Gigabyte G1. Sniper 



$499.99 
www.gigabyte.com 

Why we dig it: Developed to enhance 
the gaming experience, Gigabyte adds 
Creative's Sound Blaster X-Fi digital 
audio processor (with support for EAX 
Advanced HD 5.0), Dolby Digital Live, 
and Bigfoot Network's Killer E2100 
Game Networking Platform. The NPU 
includes 128MB of DDR2. A built-in 
front-audio headphone amplifier can 
drive up to 150 ohm loads for improved 
sound details and less distortion. The 
G1. Sniper also features support for 
three-way SLI or CrossFire, USB 3.0 
(four ports), 6Gbps SATA (two ports), 
and two 3Gbps eSATA ports. 

Who should apply: Gamers interested 
in a motherboard that can work with 
today's highest-end technology and 
improve upon the audio environment of 
games and media. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 24GB DDR3-2200 (max 
OC), DDR3-1333; 6 DIMMs, triple channel 



Evga X58 Classified 4-Way SLI 

$399.99 
www.evga.com 

Why we dig it: This board has seven 
PCI-E expansion slots and support 
for up to four-way SLI. This board 
was one of the most popular mother- 
board options in last year's Dream PC 
roundup, and it's still a powerhouse. 
Those with high-end CPUs will also like 
that the X58 Classified 4-Way SLI can 
also provide up to 600W of CPU power. 
The onboard diagnostics and LED 
readout are ideal for troubleshooting, 
and the built-in buttons to clear the 
CMOS, power on, and reset the PC 
help to overcome PC problems. 

Who should apply: Builders who need 
a motherboard that will support triple- or 
quad-GPU configurations. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 24GB DDR3-1600; 
6 DIMMs, triple channel 
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Evga X58 Classified3 



$379.99 
www.evga.com 
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Asus Maximus IV Extreme 



$369 
www.asus.com 




Supermicro X9SCV-Q 



$299 
www.supermicro.com 



Why we dig it: Evga's X58 Classified 
boards have been a favorite of extreme 
N performance enthusiasts, and the 
third version adds two USB 3.0 ports 
and two 6Gbps SATA ports. Some of 
the key features on the Classified3 in- 
clude Evga's EZ Voltages read points, 
onboard CPU temp monitor, and 
Evga's EVbot support for handheld 
overclocking settings. The latter is 
ideal for overclockers, because you 
can interface with the BIOS when your 
computer is booted in the OS. This 
"board also supports all the traditional 
high-end goodies, including three-way 
SLI or CrossFire (two capable of 
running at x16 speeds). , 

Who should apply: Overclockers 
who want to push their system to 
the maximum. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 24GB DDR3-1600; 
6 DIMMs, triple channel 



Why we dig it: The Maximus IV 
Extreme is a P67 motherboard that 
includes a variety of Asus overclocking 
technologies. ROG Connect lets you 
hook a USB cable from the PC to a 
notebook for viewing real-time hardware 
status, while ROG iDirect lets you use 
your iPhone or iPad to control hardware 
voltages and frequencies in conjunction 
with the RC Bluetooth feature. Pressing 
the RC Bluetooth button will let it function 
as a typical Bluetooth 2.1 + EDR receiver; 
otherwise, it will be used to see real-time 
overclocking parameters. 

Who should apply: Overclockers who 
would like a variety of ways to monitor 
and control BIOS settings. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-2133 (max 
OC), DDR3-1600; 4 DIMMs, dual channel 



Why we dig it: This Mini-ITX mother- 
board is capable of running Intel's 
second-generation Core processors, as 
well as Pentium, and Celeron Mobile 
processors. There are two HDMI ports 
and a VGA D-sub connector for video 
outputs, and audio can run through the 
HDMI port, the HD audio header, or the 
S/PDIF header. A total of 13 USB 2.0 
ports (six external, six internal, and one 
Type-A) are available, and Supermicro 
adds a network controller for Virtual 
Machine Device Queues that offloads 
network input and output processing 
from the virtual machine monitor to 
the network. 

Who should apply: People looking for 
a motherboard for a low-power, home 
media server or industrial PC. 

Socket type: Intel Socket G2 
Chipset: Intel QM67 
Max memory: 16GB DDR3-1333; 
2- SO-DIMMs, dual channel 

















MSI Big Bang-XPower 



$299 
www.msi.com 

Why. we dig it: You'll find six PCI-E 
x16 2.0 slots (PEG 2 and 5 support 
N x16speed, and PEG 4 and 6 support 
x8 speed) on this beast. MSI also in- 
cludes a QuantumWave sound card 
that supports Creative's EAX Advanced 
HD 5.0 audio, THXTruStudio Pro, and 
7.1-channel HD sound. Both Nvidia's 
SLI and ATI's CrossFire are supported 
for up to quad-GPU configurations. The 
military-class caps and chokes also 
make this board a good overclocker, and 
active phase switching can help you to 
save energy when loads are low. 

Who should apply: LGA1366 buyers 
who want a board that will give them the 
freedom to overclock and easily set up a 
multi-GPU configuration with their system. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 24GB DDR3-2133 (max 
OC), DDR3-1066; 6 DIMMs, triple channel 



Sapphire Pure Black X58 

$259.99 
www.sapphiretech.com 

Why we dig it: Sapphire uses the 
Diamond Black chokes from its Vapor-X 
line of video cards to add stability 
and overclocking support to this X58 
motherboard. Sapphire's TriXX is also 
provided to give you quick access to 
overclocking settings, as well as a way 
to monitor the status of overclocked 
hardware. For speedy connectivity, you'll 
find two 6Gbps SATA ports, five 3Gbps 
SATA ports, two USB 3.0 ports, eight 
USB 2.0 ports, and an eSATA port. 

Who should apply: Power users 
who are interested in overclocking 
LGA1366 processors. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 24GB DDR3-1600 (max 
OC), DDR3-1333; 6 DIMMs, triple channel 



Gigabyte P67-UD5-B3 



$259.99 
www.gigabyte.com 

Why we dig it: The P67-UD5-B3 
includes Gigabyte's 3TB+ Unlock 
utility that allows the motherboard to 
recognize and use unallocated space 
on 3TB and larger hard drives. We also 
like that you'll find 20-phase power, an 
Intel-approved VRD (Voltage Regulator- 
Down)-compliant PWM controller, and 
Dual CPU Power, which is a technology 
that reduces the number of CPU power 
phases by half under a light power load 
to increase the durability and reliability of 
the motherboard. You'll also find support 
for SLI and CrossFire. The DualBIOS 
feature automatically recovers the pre- 
vious BIOS after a failure. 

Who should apply: Those who want a 
feature-filled motherboard for their new 
Sandy Bridge processor. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-2133 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 











Asus Sabertooth P67 



$225 
www.asus.com 



Sapphire Pure Black P67 Hydra 



$229.99 
www.sapphiretech.com 



ECS Black Series P67H2-A 



$249.99 
www.ecs.com.tw 



Why. we dig it: This motherboard 
boasts TUF Thermal Armor, TUF 
.Thermal Radar, and TUF Components 
(military-standard chokes, caps, and 
MOSFETs) to protect from and monitor 
any heat issues with the motherboard. 
TUF Thermal Radar sensors can auto- 
matically calculate and set system fan 
speed based on the thermal load, and 
the TUF Thermal Armor helps to improve 
air circulation. You'll also enjoy support 
for up to quad-GPU SLI or CrossFire, 
as well as 8-channel HD audio that 
supports 24-bit 192KHz Blu-ray loss- 
less sound. 

Who should apply: P67 processor 
owners who wish to control and 
manage the heat inside their case 
with a motherboard that includes 
many high-end features. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-1866 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 



Why we dig it: The Pure Black P67 
Hydra features the Lucid Hydra chip 
that can make Nvidia and AMD graphics 
cards work together, which provides 
you with current and future flexibility 
when investing in graphics cards be- 
cause you won't need to get rid of your 
existing card. We also liked the voltage 
measurement pads, which deliver ac- 
curate readouts to a digital multimeter, 
and the diagnostic LED that displays 
both error codes and CPU temperatures. 

Who should apply: Builders who would 
like the flexibility to mix Nvidia and AMD 
graphics cards in future builds. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 16GB DDR3-1600 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 



Why we dig it: The Lucid Hydra 
chip within the P67H2-A allows the 
motherboard to blend the graphics 
power of Nvidia and AMD graphics 
cards. CrossFire is also supported. The 
12-phase power regulation is compliant 
with VRD 12, which is a new power 
standard that improves efficiency with 
Intel processors. We also like that ECS 
includes a variety of slots for add-on 
boards. There are three PCI-E x1 6 ■ 
slots (the top PEG works at x16 speed, 
while the other two function at x8), two 
PCI-Ex1 slots, and two PCI slots. 

Who should apply: System builders 
who want the ability to use multi-GPU 
setups in combination with add-on cards. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-2133 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 
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Intel DX58S02 



$259.99 
www.inter.com 



Zotac IOMTX-T-E 



$229.99 
www.zotac.com 



MSI P67A-GD80 



$229 
www.msi.com 



Why. we dig it: This ATX motherboard 
features an Intel-exclusive voltage 
.regulator for improved cooling in 
extreme performance situations. It also 
comes with power, reset, BCLK up/ 
down, and Back-to-BIOS buttons, as 
well as diagnostic LEDs and a post 
code decoder to tweak every bit of 
performance possible. With triple SLI 
and CrossFireX support, the board can 
also handle high-end graphics setups. 
Finally, it includes a universal USB 
2.0-compliant Bluetooth receiver and 
'built-in 802.11 n. 

Who should apply: Power users who 
want to get the most from their CPU and 
motherboard. This board is designed 
to unleash the power of Intel's Core i7 
Extreme Edition processors. 

Socket type: Intel LGA1366 
Chipset: Intel X58 Express 
Max memory: 48GB DDR3-1600 (max 
OC), DDR3-1333, 6 DIMMs, triple channel 



Why we dig it: This motherboard 
combines the power of Intel's dual- 
core Atom D525 with Nvidia's Ion 
graphics processor. Nvidia's PureVideo 
HD technology provides you with 
Blu-ray (and other HD video) playback 
capabilities, as well as Flash video 
acceleration. The Atom D525 runs at 
1.8GHz and features an 800MHz FSB. 
Built-in 802.11 n provides you with 
Web access, and there are two Wi-Fi 
antennas for better reception. 

Who should apply: Media PC builders 
who want the capabilities of Nvidia's 
Ion platform. 

Processor: Intel Atom D525 
Chipset: Intel NM10 Express 
Max memory: 4GB DDR3-800; 
2 SO-DIMMs, single channel 



Why we dig it: A 12-phase digital 
VRM is combined with MSI's DrMOS 
technology for stable power with 
extreme overclocks. We also like that 
MSI includes its OC Genie II software 
(for automatic overclocking) and Control 
Center II Instant OC function that 
eliminates the need to restart the PC 
after changing overclocking settings. 
Buttons on the motherboard for reset, 
power, and OC Genie provide quick * 
ways for you to overclock and recover 
from freezes and errors. There are 
three PCI-E x16 2.0 slots that support 
three-way SLI or CrossFire. 

Who should apply: Overclockers who 
want to push their second-generation 
Intel Core i3/i5/i7 to new limits. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-2133 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 




j 



: :«« ■„- r ■«..■ 

* * 




* • . - •'■ -* 








Supermicro C7Q67 



Intel DP67BG 



Evga P67 SLI 



$210 
www.supermlcro.com 

Why we dig it: The microATX C7Q67 
supports Intel's second-generation Core 
% processors. When combined with a pro- 
cessor that supports Intel's vPro, the 
C7Q67 lets you remotely perform host- 
based setup and firmware rollbacks, and 
utilize KVM remote repairs. Onboard 
TPM 1.2 stores cryptographic keys and 
critical data in shielded memory for 
secure usage. 

Who should apply: The C7Q67 is 
ideal for desktops and workstations 
where security and CPU performance 
are your key concerns. 

Socket type: Intel LGA1155 
Chipset: Intel Q67 Express 
Max memory: 32GB DDR3-1333; 
4 DIMMs, dual channel 



$199.99 
www.intel.com 

Why we dig it: This ATX motherboard 
features a 10-channel audio subsystem 
with five analog audio outputs, as well 
as an optical S/PDIF-out port. It also 
includes Intel's Power Supervisor, which 
ensures system protection from power 
supply failures, surge current, and over 
current conditions. Fast Boot goes from 
power off state to powering on Windows 
in seconds. In addition, it supports 
SLI and CrossFireX technology, USB 
2.0-compliant Bluetooth, and 802.11 n. 

Who should apply: Gaming and 
media enthusiasts who are looking to 
take advantage of the capabilities on 
the P67 Express. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-1600 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 



$199.99 
www.evga.com 

Why we dig it: The P67 SLI features an 
8+2-phase VRM to ensure consistent 
power. We also like that Evga provides 
its Dual BIOS that gives you backup and 
the ability to compare BIOS versions and 
have two independent profiles. There are 
three PCI-E 2.0 slots, and the P67 SLI 
supports two-way SLI and CrossFire over 
the graphics expansion slots. The third 
PEG slot can be used for a dedicated 
PhysX card. For connectivity, there are 10 
USB 2.0 ports (six external, four internal 
headers), two external USB 3.0 ports, 
and a 3Gbps eSATA port. Another handy 
feature is the Evga Double Play Heat 
Sink, which lets you mount LGA775, 
1155, and 1156 heatsinks. 

Who should apply: People who want 
to invest in a platform for their second- 
generation Intel processor that provides 
them flexibility with component choices. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 16GB DDR3-1333; 
4 DIMMs, dual channel 





Who should apply: Power users who 
"want greater control over their P67 system. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-2133 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 




Why we dig it: Despite the mother- 
board's Mini-ITX size, you'll find lots of 
connectivity, including two 6Gbps SATA 
ports, four SATA 3Gbps ports, and an 
eSATA port. There are video outputs for 
DVI, HDMI (1.4a), and DisplayPort. We 
also like the built-in 802.11 n, because it 
gives you wireless connectivity without 
taking up any of the USB ports. Gamers 
who want to increase the fps of their 
build can add a graphics card to the 
motherboard for a powerful, portable 
gaming system. 

Who should apply: The Mini-ITX 
form factor is great for HTPCs and 
portable computers. 

Socket type: Intel LGA1155 
Chipset: Intel H67 Express 
Max memory: 16GB DDR3-1333; 
4 DIMMs, dual channel 




ECS Black Series H67H2-M 

$139.99 
www.ecs.com.tw 

Why we dig it: Whatever type of 
connection your monitor uses, the 
H67H2-M has it covered, with its VGA, 
DVI, HDMI, and DisplayPort video 
outputs. Thejnclusion of clear CMOS, 
power, and reset buttons is also handy 
for troubleshooting issues. When com- 
bined with your second-generation Intel 
Core processor, the graphics processor 
built into the chip can deliver 3D Blu-ray 
movie playback and basic gaming capa- 
bilities. Support for USB 3.0, 6Gbps 
SATA, and 3Gbps eSATA also means 
that you can transfer content to and from 
the PC quickly. 

Who should apply: PC builders who 
want decent graphics performance 
without needing to pony up for a 
graphics card. The H67H2-M's 
motherboard cooling and solid capac- 
itor design also add value for those 
who wish to overclock their second- 
generation Intel Core processor. 

Socket type: Intel LGA1155 
Chipset: Intel H67 Express 
Max memory: 32GB DDR3-1333; 
4 DIMMs, dual channel 










MSI P67A-G45 



$139 
www.msi.com 

Why. we dig it: This affordable P67- 
based motherboard features four USB 
% 3.0 ports (two external, two internal) 
for speedy data transfer, as well as 
eight USB 2.0 ports and two FireWire 
ports (one external, one internal) to let 
you connect a variety of peripherals. 
MSI also includes THXTruStudio Pro 
software to accurately deliver audio in 
movies, TV shows, and videogames. 
Click BIOS software lets you access the 
BIOS from a mouse-controlled menu and 
run pre-OS applications, such as HDD 
"Backup and memory tests, from the 
intuitive interface. 

Who should apply: Value buyers 
who want a system with an LGA1155 
processor and lots of ports for 
convenient peripheral connectivity. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 32GB DDR3-2133 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 



Gigabyte H67MA-UD2H-B3 

$129.99 
www.gigabyte.com 

Why we dig it: This microATX mother- 
board features video outputs for HDMI, 
VGA, DVI, and DisplayPort to give you 
flexibility with display connections. 
Gigabyte further enhances the H67 
chipset with a VRD 12-compliant PWM 
controller that uses a SerialVID to 
transfer power management info be- 
tween the CPU and voltage regulator. 
The result is more efficient power con- 
trol. Turbo XHD can boost hard drive 
performance by automatically creating 
a RAID when two new 3Gbps SATA 
drives are detected. 

Who should apply: Builders who prefer 
an H67 motherboard that includes a 
lot of intelligent features to improve the 
reliability and functionality of the build. 

Socket type: Intel LGA1155 
Chipset: Intel H67 Express chipset 
Max memory: 32GB DDR3-1333; 
4 DIMMs, dual channel 



Intel DH67CF 



$124.99 
www.intel.com 

Why we dig it: The Mini-ITX form factor 
DH67CF is a perfect building block for 
an HTPC in a slim chassis. 10-channel 
audio with multistream capability pro- 
vides high-quality audio support, and 
display outputs for DVI-I, HDMI, and 
DisplayPort will help the system take full 
advantage of second-generation Intel 
Core processors for HD video playback. 
There are also two USB 3.0 ports and 
one eSATA port to give you a couple of 
options for high-speed data transfers 
with external devices. 

Who should apply: Home users who 
are looking for a platform to work with 
small form factor chassis and function 
as their home media center. 

Socket type: Intel LGA1155 
Chipset: Intel H67 Express chipset 
Max memory: 16GB DDR3-1333; 
2 DIMMs, dual channel 























Biostar TP67B+ 



$119.99 
www.biostar-usa.com 



Biostar TH67+ 



$109.99 
www.biostar-usa.com 



Intel DH67BL 



$106.99 
www.intel.com 



Why. we dig it: This affordable P67 moth- 
erboard supports CrossFire graphics 
v(two P'CI-E x16 slots), 6Gbps SATA 
(two ports), USB 3.0 (two ports), and 
DDR3 memory clocked up to 2,200MHz. 
The Realtek audio controller supports 
6-channel Blu-ray audio for 24-bit and 
192kHz sound. For easier overclocking, 
Biostar includes its T-Overclocker soft- 
ware that lets you make adjustments to 
clock frequencies and voltages. Power 
and reset buttons are built into the 
motherboard for easy resets. 

Who should apply: P67 buyers who 
want an affordable motherboard that 
offers several features found on higher- 
priced boards. 

Socket type: Intel LGA1155 
Chipset: Intel P67 Express 
Max memory: 16GB DDR3-2200; 
4 DIMMs, dual channel 



Why we dig it: The TH67+ comes 
with BIO-Remote2 technology, which 
lets you use an Android- or Apple- 
powered device as a remote control. 
Functions include media playback 
control, mouse movement, and a 
PowerPoint presentation mode. When 
you connect an Apple device to the 
TH67+'s USB ports, you'll benefit from 
Biostar's Charger Booster technology that 
lets Apple devices recharge up to 42% 
faster than they would from a traditional 
USB port. The motherboard's integrated 
sound also supports Blu-ray audio DRM. 

Who should apply: People who want 
a powerful HTPC that can be controlled 
from a smartphone. 

Socket type: Intel LGA1155 
Chipset: Intel H67 Express 
Max memory: 16GB DDR3-1333; 
4 DIMMs, dual channel 



Why we dig it: This microATX mother- 
board features Intel RST (Rapid Storage 
Technology) with support for RAID 0, 1 , 
5, and 10. The dual display output (HDMI 
and DVI-I) can support two independent 
displays. The four DIMM slots support up 
to 32GB memory with dynamic voltage 
control from 1.2 to 1.8V. We also like the 
two USB 3.0 ports that offer up to 5Gbps 
link speed, which is 10 times faster 
than USB 2.0. 

Who should apply: Hpme users who 
are looking for a cost-effective platform 
to work as their home media center. 

Socket type: Intel LGA1155 
Chipset: Intel H67 Express 
Max memory: 32GB DDR3-1333; 
2 DIMMs, dual channel 




The Hyper N Series is going 
back to basics with optimum 
airflow and superior cooling 
performance. The Hyper N520 
and H101 have a unique dual 
fan cooling design that 
provides cool air throughout 
the heatsink. Both are 
designed with a mirror finished 
copper base that guarantees 
perfect contact between the 
CPU and cooler. 






Cooler Master's Hyper Series 

has evolved along side today's 

demanding mainstream CPUs. 

Now the new Hyper 212 Plus 

and Hyper TX 3 are Cooler 

Master's first direct contact 

heat-pipe design to provide 

efficient heat dissipation. 
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Chassis: Elite 430 

Densely stacked asymmetrical 
tilted aluminum fins for muscle 
cooling performance. 
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Supermicro H8SGL-F 



MSI 890FXA-GD70 



$250 
www.supermicro.com 

Why we dig it: This ATX server 
motherboard supports a single AMD 
v Opteron 6100 series processor and 
features integrated Matrox G200 
graphics. There are eight DDR3 
memory slots, and the H8SGL-F can 
support up to 128GB of registered 
memory. Built-in error detection can 
correct single-bit errors and detect 
double-bit errors when using ECC 
memory. The motherboard has six 
3Gbps SATA ports and supports RAID 
0, 1, and 10 configurations. 

Who should apply: People looking to 
create a server or workstation that's both 
energy-efficient and powerful. 

Socket type: AMD Socket G34 
Chipset: AMD SR5650 + SP5100 
Max memory: 128GB DDR3-1333 
(registered); 8 DIMMs, quad channel 



$189 
www.msi.com 

Why we dig it: MSI has added support 
for AMD's AM3+ multicore processors, 
so there's support for current and future 
AMD processors. Overclockers can use 
MSI's M-Flash to save the BIOS to a 
USB flash drive, which they can then 
use to restore the BIOS in the case of 
a failure. MSI's i-Charger technology 
automatically detects and charges 
smartphones and tablets connected via 
the USB port. The 890FXA-GD70 can 
also unlock "hidden" CPU cores in the 
Phenom II X2 line of processors. 

Who should apply: AMD fans who 
want a motherboard that they can use 
with their existing and next-generation 
processors. Those who want to try their 
hand at unlocking disabled cores should 
also find the 890FXA-GD70 interesting. 

Socket type: AMD AM3 

Chipset: AMD 890FX + SB850 

Max memory: 32GB DDR3-2133 (max 

OC), DDR3-1333; 4 DIMMs, dual channel 



Asus Fusion E35M1-I Deluxe 

$179 
www.asus.com 

Why we dig it: Asus installs two USB 
3.0 headers to give the Fusion E35M1-I 
Deluxe up to four USB 3.0 ports. We 
also like that there are five 6Gbps SATA 
ports and an eSATA port, rounding out 
a packed house of high-speed transfer 
options. The Fusion E35M1-I Deluxe 
can handle up to 8GB of memory, and 
it works with DIMM modules. HTPC 
owners with an 8-channel A/V receiver 
will like that Asus includes the Realtek 
ALC892 integrated 8-channel sound. 

Who should apply: People interested 
in the Fusion platform and looking for a 
motherboard with lots of features. 

Processor: E-350APU 
Chipset: AMD Hudson-M1 
Max memory: 8GB DDR3-1066; 
2 DIMMs, single channel 
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Gigabyte E350N-USB3 



$144.99 
www.gigabyte.com 

Why we dig it: With Gigabyte's 333 
Onboard Acceleration, you'll enjoy 
V USB 3.0, 6Gbps SATA ports, and USB 
ports that deliver up to three times as 
much power to peripherals. We like 
that Gigabyte also includes its Auto 
Green technology that allows the PC to 
automatically go into sleep mode when 
you step away from the PC (assuming 
you add a Bluetooth adapter and pair 
it with your Bluetooth-enabled phone). 
We tested the E350N-USB3 in the April 
issue and found that it flawlessly handled 
HD video and DVD playback. 

Who should apply: Fusion buyers who 
want a motherboard filled with convenient 
and energy-efficient features. 

Processor: E-350APU 

Chipset: AMD Hudson-M1 

Max memory: 8GB DDR3-1333 (max OC), 

DDR3-1066; 2 DIMMs, single channel 




Sapphire Pure Fusion Mini E350 

$139.99 
www.sapphiretech.com 

Why we dig it: Sapphire installs a lot 
of extras into the Mini-ITX motherboard, 
including two USB 3.0 ports, an eSATA 
port, integrated Bluetooth 2.1 + EDR 
connectivity, and an extra 6Gbps SATA 
port. The board provided perfect HD 
video playback when we tested it out 
in the April issue. The input/output 
options gave us a number of ways to 
quickly transfer files from the Fusion- 
based system. 

Who should apply: HTPC builders who 
are looking for a motherboard that offers 
several inputs for transferring media. 

Processor: E-350APU 
Chipset: AMD Hudson-M1 
Max memory: 8GB DDR3-1066; 
2 SO-DIMMs, single channel 



ECSA890GXM-A(V1.0) 



$119.99 
www.ecs.com.tw 

Why we dig it: The A890GXM-A (V1.0) 
provides support for the latest Phenom 
II processors, including the 125W X6 
CPUs. There are three PCI-E x16 slots, 
two PCI-E xl slots, and a PCI slot. ECS 
adds a dual Gigabit Ethernet controller 
to help you manage network traffic 
between two networks. We also like 
the inclusion of HDMI and DisplayPort 
outputs in addition to the standard VGA 
and DVI-I outputs. A six-phase bank of 
LED lights on the motherboard indicates 
when activity occurs. 

Who should apply: System builders 
who want a motherboard that offers a 
variety of display outputs. Compatibil- 
ity with Phenom II X6 CPUs is also 
handy for those who want to invest 
in a six-core AMD processor. 

Socket type: AMD AM3 
Chipset: AMD 890GX + SB850 
Max memory: 32GB DDR3-1800 (max 
OC), DDR3-1333; 4 DIMMs, dual channel 
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Biostar TA870U3+ 



BiostarTA880GU3+ 



Giada MI-E350T 



$89.99 
www.biostar-usa.com 

Why we dig it: This motherboard sup- 
ports AMD's newest processors and can 
v run DDR3 memory up to 1,600MHz.The 
six 6Gbps SATA connectors support RAID 
configurations of 0, 1 , 5, or 10. Those 
concerned about energy efficiency can 
utilize Biostar's Green Power Utility which 
disables portions of the CPU under a light 
load. You can also use Biostar's BIOS- 
ReLife Technology to recover a crashed 
BIOS from a USB flash drive. 

Who should apply: Buyers who want 
"an affordable motherboard that supports 
the latest AMD CPUs. 

Socket type: AMD AM3 

Chipset: AMD 870 + SB850 

Max memory: 16GB DDR3-1600 (max 

OC), DDR3-1333; 4 DIMMs, dual channel 



$89.99 
www.biostar-usa.com 

Why we dig it: The versatile 
TA880GU3+ offers outputs for HDMI, 
DVI, and VGA that are powered by the 
motherboard's built-in Radeon HD 4250 
graphics. Biostar allows the HD 4250 
to share up to 512MB of memory from 
the system RAM. A PCI-E x16 slot is 
also available for people who would 
prefer to add a discrete graphics card to 
the motherboard. There are six 6Gbps 
ports, and you can configure the drives 
in RAID 0, 1 , 5, or 10. The microATX 
form factor provides some flexibility for 
use in small or large cases. 

Who should apply: People interested in 
creating an HTPC that can be connected 
to a variety of displays. 

Socket type: AMD AM3 

Chipset: AMD 880GX 

Max memory: 16GB DDR3-1600 (max 

OC), DDR3-1333; 4 DIMMs, dual channel 



$128 
www.giadapc.com 

Why we dig it: The Mini-ITX MI-E350T 
is powered by a DC-in 12V/19V adapter, 
so you won't need to install a power 
supply to power the PC. The motherboard 
features outputs for HDMI and DVI for 
compatibility with monitors and HDTVs. 
For immersive surround sound, Giada 
includes an 8-channel audio codec that 
can be delivered over the HDMI port or 
the optical S/PDIF output. 

Who should apply: HTPC enthusiasts 
who are interested in a motherboard that 
doesn't require a full-sized power supply 
and can fit into an extremely portable case. 

Processor: E-350APU 
Chipset: AMD Hudson-M1 
Max memory: 4GB DDR3-1066; 1 
DIMM, single channel 
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THE BLEEDING EDGE DF SDFTWARE 



Inside The World Of Betas 



Pogoplug 2.9.4.2 Beta 



"T 



o the Cloud!" exclaim Microsoft's latest 
television advertisements. The gist 
of the "Cloud" is this: Somehow all your 
personal data is instantly available over the 
Internet wherever you are, and accessible at 
any time on any device. These ads make it 
seem like Microsoft is the gatekeeper of such 
accessibility but another option is Pogoplug. 
Already available as a hardware dongle/hard 
drive, Pogoplug is now also obtainable as a 
software-only semi-public beta. We ran the 
beta through its paces. 

The Pogoplug software is ambitious. 
Once installed (it choked on any Windows 
installation not installed on a C: drive for 
us) and activated, Pogoplug makes your 
computers My Documents (Windows XP) 
or My Pictures/Videos/Music/Documents/ 
Desktop (Win7) folders available to any- 
one with your login and password. Access 



is provided via the Pogoplug Web 
site, or via a Pogoplug app for iOS or 
Android devices. 

All this is supposed to save you from 
having to explicitly upload the content 
you want to share to some cloud-based 
service (a la Dropbox). The Pogoplug 
software also tries to transcode video on the 
fly, so you can automatically stream your 
videos. It succeeds on the first count, but 
transcoding (at least for the beta) is hit or 
miss: Some videos (and all MP3s) streamed 
to our Android and remote Web browsers, 
but some videos didn't work at all. Photos 
displayed reasonably well on the Web, but 
there's no zoom capability on Android, 
which is a significant drawback. 

Still, Pogoplug navigated our firewalls, 
dynamic IPs, and broadband routers trans- 
parently, and there's plenty of beta versions 
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Lightworks Public Beta 1 0.0.3 



What would you say if we told you this 
year's Best Picture Oscar-winner, "The 
King's Speech," was edited with a nonlinear 
editor that is now not only free but also 
open-source? And that it was selected 
by its editor, Tariq Anwar, over a host of 
expensive, commercial NLE programs 
because of its speed and ease of use? If 
you said, "Well, DUH, I've been using 
Lightworks since the free, open-source beta 
launched last December," then our hat's off 
to you, since we only learned about it now. 

A lot of times when you install an open- 
source alternative to a commercial program 
(and we're looking at you, OpenOffice), 
you prepare yourself for a lot of gotchas, 
installation or configuration problems, or 
just a whole lot of ugly. Other than needing 
to reboot after installation, Lightworks bucks 
these trends. It is loaded with features, easy to 
install, extremely stable, and, if we may say 



so, absolutely beautiful. It looks like 
some fake OS the producers of "Iron 
Man" came up with to look cool on 
a movie screen, but it actually works 
well and really looks great. 

This unusual GUI, combined with 
all its features, has made YouTube a 
prime source of instructional videos 
for Lightworks. And because it doesn't 
come with a significant Help file or 
instructions, we suggest you settle in with 
all the tutorials you can find before getting 
started. Still, if you're experienced with other 
(even prosumer-grade) NLEs, you'll find 
yourself productive in less than an hour. 

To be fair, we don't edit nearly enough 
commercial-grade video to really tell you 
if Lightworks is superior to Final Cut Pro, 
Adobe Premiere Pro, or Avid DS. But the 
fact that some in Hollywood are using it 
for feature films tells us it might be worth 



Pogoplug 2.9.4.2 Beta 

Publisher and URL: CloudEngines, 

www.pogoplug.com 

ETA: Q3 2011 

Why You Should Care: A promising way to get 

all your data "to the cloud." 

left to iron out the wrinkles. Beta users appar- 
ently get a deal when the software is released, 
so it's probably worth signing up now and 
checking out if the Cloud intrigues you. ■ 

by Warren Ernst 




Lightworks Public Beta 10.0.3 
Publisher and URL: EditShare, www.editshare.com 
ETA: Q3 2011 

Why You Should Care: The availability of open- 
source, pro-grade nonlinear editing software is 
game-changing. 

checking out for splicing together some 
cameraphone footage for YouTube. 

by Warren Ernst 
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UP TD SPEED 



Upgrades That'll Keep You Humming Along 

Some old and familiar software titles receive updates this month, including Audacity, jv1 6 Power Tools, HyperSnap, and UltraEdit. 



Software Updates 
Adobe AIR Runtime 2.7 
Release Candidate 

The Adobe application engine previews 
new features for developers that can integrate 
high-quality audio into applications such as 
chat and conferencing. An enhanced HTML 
Loader API gives developers greater control 
over clickable links in HTML content. New 
back-end tools let developers measure video 
use more precisely. 

www.adobe.com 

Audacity 1.2.6 

One of the most venerable and powerful 
audio editors has fixed memory leaks in 
Windows 7 and screen redraw problems 
in Mac OS X. Version 1.2.6 remedies font 
size problems. Further, the FLAC import 
function now works properly. 

audacity.sourceforge.net 

Google Chrome 11.0.696.16 

This beta release of Chrome receives a 
few substantial next-generation capabilities. 
Support for HTML5 speech input lets Web 
sites do speech-to-text transcription. Now, 
the 3D CSS uses GPU acceleration to add 
3D visual effects to Web sites. 

www.g oo gle.com/chrome 

Google Earth 6.0.2 

Google has enhanced Google Earth's 
performance with better data fetching in 
Street View and from photo overlays, as well 
as better zooming. Version 6.0.2 remedies a 
problem with a disappearing ruler tool. 

earth.g oo gle.com 

Hyperionics HyperSnap 7 Beta 3 

One of the warhorses of screen- 
grabbing previews its next version 
features. The optional thumbnail image 
bar can be moved just about anywhere 
on-screen. TextSnap, which captures 



screen text, now works with Internet 
Explorer 9. 

www.hyperionics.com 

IDM Computer Solutions UltraEdit 17 

The text-editing powerhouse has received 
a fresh coat of paint. The new Explorer 
window includes a split window view 
that should help users navigate file trees. 
UltraEdit's drag-and-drop functions have 
been extended to file tabs. Highlighting 
instances of selected text makes finding 
repeated commands in code much easier. 

www.ultraedit.com 

Macecraft Software jv16 Power 
Tools 2011 

A major update to this established suite 
of utilities adds a User Action History to 
track what the program has removed. The 
Registry Cleaner offers more information 
about errors. The Software Uninstaller 
has been re-engineered, and the Startup 
Manager is now compatible with Msconfig. 
www.macecraft.com 

Obviousldea Light Image Resizer 
4.0.5.2 Build 2011-04-14 

The tool for resizing or converting photo 
formats gets a series of upgrades, including 
better multithreaded initialization and 
controls for watermark position spacing. 
Prior versions introduced fixes to a number 
of bugs, such as "invalid output format" and 
"invalid pointer operation" errors. 

www.obviousidea.com 

Singer's Creations Weather 
Watcher Live 7.0.77 

The desktop tool for checking 
multiple local weather reporting 
stations gets improved integration with 
the Weather Underground service. 
Fixes include a problem after a fresh 
installation of the program and an issue 



with color indicators for above and 
below freezing temperatures. 

www.singerscreations.com 
/WeatherWatcherLive 

VMware Workstation 7.1.4 

The virtual machine engine gets a 
maintenance release that addresses security 
issues and earlier bugs. Version 7.1.4 closes 
a hole that could allow a remote attacker 
to take control. It now more accurately 
identifies more USB host controllers. The 
Capture Movie tool now lets users capture 
and play video files that exceed 1GB. 

www.vmware.com 

VSC Software LinkCollector 3.6.1 Beta 

The latest update to this bookmark 
management tool for a range of browsers 
adds and improves features. Searching 
with tags is here, and users can now use 
the default system browser as their default 
program browser. Version 3.6.1 improves 
the Options and Edit windows. 

www.vscsoftware.com/beta.html 

Xfire 1.133 

Chat room spam was the biggest target 
for this update to the popular in-game 
communication engine. Now, if someone 
attempts to spam a chat room, he'll receive 
a message indicating he's sent too many 
messages in an allotted period, and others in 
the chat room won't see the excess messages. 
www.xfire.com 

Driver Bay 

Nvidia ForceWare Version 267.91 

The latest Nvidia graphics drivers add 
support for the company's latest batch of 
graphics cards, the GeForce GTX 590, 
GTX560Ti,andGTX550Ti. 

www.nvidia.com 

by Steve Smith 



78 June 2011 / www.computerpoweruser.com 



LOADING ZONE 





POSTBOX 



OPERA 

software 



Windows Live 




Microsoft* 



Outlook"2oio 
r 1 




Special Delivery 



These Clients Manage Or 
Mangle Your Mail? 



You might think our reviewing stand- 
alone email programs (technically called 
"email clients") in this, the Gmail Era, is 
akin to Car & Driver reviewing buggy 
whips. With Web mail offering practically 
limitless capacity (Gmail offers more than 
7.5GB [and counting] of email storage), 
powerful search functions, and access- 
anywhere convenience, are there any real 
reasons for using an email client anymore? 

It used to be you needed an email 
client to download your messages before 
you exceeded your quota (remember 
that?), but clients still have the same 
big advantage over Web mail as always: 
Your email is stored on your hard drive, 
which means you "have it" instead of 
just "have access to it." With email 
clients, you can review old messages 
even when you have no connection, 
write new messages or compose replies 
anytime, and then send them out when 
you get online again. You can have a 
backup of your email should the Web 
mail service go down or accidentally 
delete your messages. You can click a 
Mailto: link in a Web page, and your 
computer automatically opens an 
email composition window that's ready 
to go. You can work with multiple 
accounts in just one place. And, finally, 
email clients make use of cellphone- 
tethered wireless connections much 
more efficiently, connecting, retrieving 
messages, and disconnecting while you 
read and reply, and then connecting 
again to send the replies, rather like 
your old dial-up connection. 

And many of these old dogs have 
learned their fair share of new tricks 
from the major Web mail providers, 
such as instant searching and filtering, 



threaded conversations, folderless 
mail storage, tagging, and even some 
integration with useful Web services. 
Plus, most can interact directly with 
popular Web mail services via the newer 
IMAP4 protocol (rather than the more 
familiar POP3 protocol), giving you the 
best of both worlds. 

To see what's new in this time- 
honored market segment, we checked 
out several popular, and a few less well- 
known, email clients, both commercial 
and open-source. We let them manage 
a conventional POP3 mailbox and a 
Gmail account via IMAP4. Then, we 
determined how effectively they dealt 
with spam, mailing lists, attachments, 
searching and filtering, message orga- 
nization and filing, and overall day- 
to-day usability. Although some come 
with calendaring, to-do list management, 
built-in Web browsers, and more, we're 
just letting email functionality determine 
what's hot and what's not. 

Mozilla Thunderbird 3.1 

Originally, Thunderbird was to 
Outlook Express what Firefox was to 
Internet Explorer — an open-source 
alternative to Microsoft's unloved 
but wildly popular Internet software. 
Today, Outlook Express is no more, 
but Thunderbird flies on, and though 
its evolution occurs glacially slowly 
compared to Firefox, a few major 
revisions throughout its lifetime have 
kept up with major email trends. Plus, 
its huge array of add-ons and themes 
makes personalizing it to your tastes 
spectacularly easy. 

Like email clients of old, Thunderbird 
makes heavy use of the folder scheme. 
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Thunderbird 3.1 

Free 

Mozilla 

www.mozilla.com 



Email comes into your Inbox (or "virtual 
inbox" — more on that in a moment), 
and it's generally up to you to create 
other folders or subfolders to file 
them away via drag-and-drop. (Though 
if you don't want to deal with folders, 
Thunderbird's archiving function will 
clear the Inbox for you and file messages 
into dated folders.) 

However, Thunderbird also scans each 
message and stores keywords and attributes 
within its own internal database, sort of 
like Google Desktop Search. Then, when 
you want to locate an email, just type a 
few words that you remember were in the 
email, and the messages appear instantly 
in a new tab. If Thunderbird finds several 
messages, it displays filters to the left of 
the search results to let you quickly cull 
the list. You can choose to have it display 
only messages with attachments, or from 
certain people, or stored in specific folders, 
or received from a certain account. 

If you have Web mail accounts set 
up in addition to conventional POP3 
accounts, searches include those mes- 
sages, too, which is amazingly handy. 
Sadly, the searched word frequently 



doesn't appear in the message summary 
of the search results, meaning you 
usually need to take the additional 
step of opening the found message in 
a new tab. The index is also used for 



quickly filtering message folders. A mini 
toolbar lets you toggle the display of 
only messages containing attachments, 
messages from people in your address 
book, starred messages, or new messages. 

Thunderbird can cleverly combine 
the actual folders of your different 
accounts into virtual folders called 
"Unified Folders." For example, your 
Gmail inbox and your POP3's incoming 
messages can all appear in the same 
"Unified Inbox," simplifying monitoring 
multiple accounts. 

Overall, Mozilla Thunderbird is 
a good client with a straightforward 
interface and excellent speed. It's also 
brimming with personalization options 
and features. If none of the other 
clients appeals to you, Thunderbird is 
the best place to start. 

Postbox 2.1.4 

Thunderbird seems a very modern 
and complete email client until you 
compare it to its commercial cousin, 
Postbox. Then you start to see all 
the opportunities for real innovation 
Mozilla missed. Postbox is like a 
supercharged version of Thunderbird 
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with a thick coat of paint stolen from 
the Apple factory, all worked on and 
painted by people who obviously have 
to deal with tons of email. No, it isn't 
free, but innovation should sometimes 
be rewarded. And when you see what 
you get, your $29.95 isn't too dear. 

Anyone familiar with Thunderbird 
will feel right at home with Post- 
box, which inherits Thunderbird's best 
features, such as an instantly searchable 
index, solid IMAP4 and POP3 support 
for multiple accounts, tabbed interface, 
folders and tagging, and the Gecko 
HTML rendering engine. It's also 
compatible with some Thunderbird 
add-ons, and it has a handful of custom 
add-ons of its own. It even looks a little 
like Thunderbird. 

But then there are the new features. 
Our favorite is the Inspector pane, 
which is a little sidebar that appears 
next to any displayed message that 
shows summarized content. For ex- 
ample, it includes a photo of the 
message's sender (optionally grabbed 
from Facebook, just like an iPhone or 
Android device) and provides links to 
other messages, attachments, or images 
from that sender, regardless of what 
folder they may be stored in. It also 
presents any physical addresses found 
in the message (and links to Google 
Maps), images, and all hypertext links. 
Everything is laid out in a simple list 
that's easy to run through. 

The Focus pane works similar- 
ly to Thunderbird's "filter" toolbar, 
but its filters help you focus on your 
immediate workflow. Clicking Focus 
pane items displays messages from your 
favorite contacts, messages from the 
past day/week/month, or by "Favorite 
Topics" (Postbox's version of tags). 
Thunderbird has tags, too, but its 
GUI doesn't invite fluid switching and 
sorting between them, so they're much 
more useful in Postbox. You can do 
away with folders entirely, or for the 
true organization freaks among us, use 
both tags and folders for filing, which 
even Gmail can't do. 



In addition to lightning-fast 
searches, Postbox borrows conversation 
views from Gmail. If you and a 
correspondent exchange 20 emails 
under the same subject, Postbox 
automatically chops and splices the 
messages into a single chronological 
conversation, complete with collapsible 
segments and Quick Reply buttons 
placed at appropriate locations. 

In short, if you've been wishing 
for an email client that combines 
the best of Gmail with the best of 
Thunderbird, all wrapped in a slick 
GUI that would make any Mac user 
happy, Postbox is the client to spend 
some time with. 

Opera 11.10 

If you've ever played with the Opera 
Web browser anytime over the last five 
years, then you've had what in many 
ways is the most innovative email 
client ever released hiding in plain 
sight. Like its Web browser, Opera 
Mail (formerly "M2") zigs when the 
rest of the market zags, but also like 
the browser, Opera Mail is an acquired 
taste, as it eschews the traditional 



folder metaphor to great effect yet 
occasionally stumbles on the basics. 

Most email clients store messages by 
folder, only recently adding database- 
like indexes to permit instant searching 
and filtering. Opera only stores 
messages in its single indexed database, 
or, if you insist on clinging to the 
folder metaphor, a single Inbox. You 
then navigate what might otherwise 
be an unwieldy mail store solely by 
searches, tags, and filters, many of 
which are automatically generated by 
Opera and sort of look like folders 
(but aren't). For example, Opera comes 
with several folder-like "entry points" 
such as Unread, Received, Outbox, 
Sent, Spam, and Trash where other 
clients display folders. Just click one, 
and all your unread messages, for 
example, appear instantly. Messages 
from all your email accounts are 
pooled together into this common 
database, and these entry points 
therefore work on all messages. As 
another example, clicking a contact in 
your address book instantly displays 
all messages received from or sent to 
that person, and then you can filter 
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those results (by date, attachment, 
or subject) until you see what you're 
looking for. 

Tags (or what Opera calls "Labels") 
or saved searches also act like 
virtual folders, sort of like Gmail's 
implementation. As you tag messages, 
though, Opera learns those messages' 
attributes sort of like how a Bayesian 
spam filter learns spam. Before long, 
Opera is tagging your incoming mail for 
you automatically by recognizing those 
message traits, which might involve 
common senders or certain keywords. 
Of course, you can still tag messages 
manually. This learning process takes 
time (a few weeks at least) to be reliable, 
but once Opera Mail learns, your email 
sorts itself as if by magic. 

And really, that's the whole point of 
Opera Mail: Once set up and trained, you 
never need to sort or file your email again. 
It's both a scary and liberating concept 
that you'll either fall in love with or run 
away screaming from. 

Assuming you love it, there are 
some drawbacks. There are no mes- 
sage templates or stationery. The 
email composition window only of- 
fers fairly basic HTML editing. Opera 
doesn't parse threads into anything 
like a conversation, and Opera's native 
rendering engine still very occasionally 
has problems with complex formatting. 
Links clicked in emails open in Opera 
(naturally) instead of what is likely to 
be your preferred browser. 

So, if your current email client has 
26,000 messages in the inbox and no 
other folders, Opera Mail is probably for 
you. But if you like your complex folder 
hierarchy, it may leave you cold. 

Microsoft Windows Live Mail 2011 

Outlook Express came bundled with 
Windows 98 and WinXP (which is 
why it's so popular), but Win7 doesn't 
come with any email client. Users 
wanting a free Microsoft email client 
need to manually download and install 
Windows Live Mail 2011 as a part of 
Windows Live Essentials. Based on the 
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hoops you need to jump through to 
get it, you might think Microsoft is a 
little embarrassed by the client, but it 
shouldn't be. WLM blows OE away by 
almost any measure, from features to 
usability to appearance. 

Many users mistakenly thought 
Outlook Express was a free consumer 
version of Microsoft Office Outlook 
thanks to OE's confusing name, but 
in most respects, WLM looks and 
feels like a free consumer version of 
Outlook 2010, including the Ribbon 
interface, a layout that primarily uses 
several vertical panes to better fill 
out a widescreen monitor, and even a 
calendar (which, actually, most email 
clients now include). So, if you like the 
Ribbon interface and want a relatively 
simple client, then your search is over. 
The Ribbon does a good job of putting 
the infrequently used options front and 
center, such as toggling various panes, 
enabling a compact screen mode (called, 
naturally, Compact View) that's great 
for netbooks, or changing the sort order 
(necessary because column headings 
aren't clickable anymore). 



Other than the slick, modern GUI, 
WLM offers four big actual advantages 
and one theoretical one over Outlook 
Express. The first is Quick Views, 
which combines the messages from 
all your accounts into a few common 
pools such as Unread Mail and Unread 
From Contacts (which means it should 
be spam-free), but you can still drill 
down into specific accounts should you 
like. The next are Conversation Views, 
which group messages with the same 
subject together in the folder view, 
but it doesn't show emails and their 
replies in one single thread like Gmail 
or Postbox. Third, by linking with a 
free Microsoft SkyDrive account, you 
can easily send large batches of photos 
from WLM, which automatically 
uploads them to a SkyDrive photo 
album only you and your recipient(s) 
can access, makes thumbnails of the 
images, and then slaps those into a 
new message along with a clickable 
link to view the full-sized images in the 
online album. Like the competition, 
WLM maintains an instantly search- 
able message index, too, and it's a 
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million times better than Outlook 
Express' Find command. WLM also 
includes built-in spam filtering, which 
is a great idea but requires constant 
training to be even partially effective. 
This turns out to be a common trend 
we'll cover in greater detail later. 

Windows Live Mail is generally 
pleasant to use, but it lacks common 
features such as message tagging, and it 
can't be easily expanded via add-ons. 

Microsoft Outlook 2010 

Please understand, we aren't seri- 
ously suggesting you run out and 
purchase Outlook 2010 ($139.95) 
just to send and receive email. It isn't 
that good at it. However, if you have 
Microsoft Office Professional 2010, 
then you already have Outlook 2010 
ready to go, essentially free, and 
this changes our, er, outlook on 
Outlook. In this light, Outlook is the 
most full-featured client that utilizes 
the Ribbon interface we know of. 
When teamed with Office itself, it 
offers seamless integration with Office 
attachments. But if these features aren't 



deal breakers, the other clients are 
better options. 

Like Windows Live Mail, Outlook 
works better on widescreen monitors, 
with folders/accounts, folder contents, 
and message contents appearing in 
three vertical panes side-by-side by 
default (though you can change this 
under the View tab, also like WLM), 
but there are differences. Outlook lacks 
WLM's two best features: automatic 
photo-album creation when attaching 
lots of images, and grouping messages 
from different accounts together into 
easy-to-work-with virtual folders. 
On the other hand, Outlook can do 
things (sometimes very basic things) 
that WLM can't, such as apply tags 
(called "Categories," though they 
aren't compatible with Gmail's tags) to 
messages and file them appropriately 
or quickly find messages "related" to 
the one you're viewing. Both group 
related messages as conversations 
similarly poorly. 

Unexpectedly, one area where Outlook 
has all the competition handily beat 
is spam filtering. All the clients utilize 
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players! We currently have 16. We need to 
bring in our soccer-playing friends to the 
team so we have lots of subs. Now! 

• Irvine Summer soccer is on Mom Tues, 
and Thurs (I think), starts in June, is just 7- 
on-7 = and is just 5 weeks long. Deadline to im 
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some sort of Bayesian spam filtering, 
whereby you must initially train the 
client by tagging junk mail as spam for 
some period of time, and then after a 
few weeks, you tell the client to apply 
what it has learned and start moving 
spam to a junk folder automatically. 
Here's the problem: Spammers are so 
good at crafting spam to get around 
these filters that spam is always 
getting through. As a result, you're 
constantly spending time training 
your client. Outlook is not totally 
immune from this, but it also regularly 
receives updates from Microsoft 
that include the latest spam trends, 
effectively training the filter for you. 
It is immediately effective out of the 
box and consistently allows through 
much less spam than the other clients 
do. That said, the free antispam tool 
Cloudmark Desktop One handily beats 
Outlook for effectiveness, and it works 
with all of our clients. Just sayin'. 

In the end, it feels like someone 
at Microsoft decided WLM would 
get the consumer-friendly features 
while Outlook would get the more 
technical features. What we really 
want are all of those things, and that's 
what the competition is able to supply, 
albeit without the Ribbon or tight 
Office integration. 

Recommendations 

Lately we've had a frustratingly high 
amount of "The best product depends 
on your needs" conclusions, but in this 
case we have a clear winner. Though 
not free, Postbox combines many of the 
features that make Web mail (and Gmail 
in particular) appealing, with all the 
features of an innovative email client and 
presented to you in an excellent GUI 
for a very reasonable price. If you insist 
on free, then Thunderbird is a good 
all-around choice, with Opera getting 
the nod if you won't ever clear out your 
Inbox yourself. 

by Warren Ernst 
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Biztree Business-ln-A-Box 



-any business, even 



f you do business- 
down to writing Web pages or shooting 



stock photography on weekends — chances 
are you'll find yourself needing various 
forms. These might be purchase orders, 
subcontracting agreements, credit memos, 
and so on. Often, such forms either 
require hours of research or the hiring 
of specialists. Either way, you're burning 
resources to get the form you need. 

Biztree hit on the nifty idea of com- 
piling over 1,500 such forms — everything 
from vehicle mileage spreadsheets to a 
sexual harassment IQ test — and making 
them accessible through a single searchable 
and browseable interface called Business- 
in-a-Box. Each "document" is actually a 
template, with the pertinent fields labeled 
for you to fill in. Alternatively, you can 
instruct the app to fill in your info (name, 
address, URL, etc.) automatically. Biztree 
will either make use of Microsoft Office or 
OpenOffice as its default text editor. If you 




lack either, there's a basic editor built into 
the software. 

Business-in-a-Box uses a tabbed inter- 
face, so you can have multiple documents 
in progress at once. Once you finish a 
form and want to send it out, the app 
lets you save it in Biztree's proprietary 
format (BTD), DOC, RTF, XLS, or PDF 
(although we never did find a document 
with a PDF export option). Unlike a 
standard tree hierarchy, Biztree's navigation 
bar includes three tabs: Browse, Search, 



Business-in-a-Box 

$249.95 

Biztree 

www.biztree.com 



and Tasks. We particularly like the tasks- 
oriented view, as this provides a handy 
bundling of processes, such as starting a 
business, generating media exposure, or 
collecting delinquent accounts. 

Biztree will let you evaluate a trial version 
of Business-in-a-Box in which the only 
actions you can't complete are copy, paste, 
export, email, and print. Our first thought 
was that $250 was pretty stiff for a bunch 
of generic documents, but we've dealt with 
enough lawyers, and regretted enough 
documents found through Web searching, 
to know that there's value in having the right 
form at your fingertips when you need it. 



by William Van Winkle 



Hyperwords 

Hyperwords is a browser plug-in that 
begs the question: What if every word 
or passage in a browser could offer more 
functionality than a simple hyperlink? 
Hyperwords is a click saver, meaning that 
it saves you the trouble of highlighting 
the text you want to handle, opening 
a new browser window, finding a site 
you want (such as Wikipedia or Google), 
pasting your selection, and then clicking 
through to the result you want. 

With Hyperwords, you install the 
plug-in under your choice of Firefox, 
Chrome, or Safari. Then, just highlight 
the text within the browser you want 
to explore. When you mouse over the 
selection, you'll see a little gray ball appear. 
Mouse over the ball, and the first of several 
pop-out menus appears, offering options 
such as Search, References, Share, Copy, 
Translate, and Edit. From here, you have 
even more options. For example, Search's 




pop-out lets you perform a Web search of 
several major engines, as well as the current 
site. Rather than just doing CTRL-C, 
Hyperwords lets you include extras with 
the text, such as the URL or the citation. 
We love having one-click access to 
references such as Merriam-Webster and 
Wolfram Alpha. This plug-in is a must for 
anyone who does a lot of Web researching. 



Hyperwords 

Free 
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www.hyperwords.net 



We tried the Firefox and Chrome 
versions of Hyperwords and preferred 
Firefox's implementation. The key 
difference between the two is how users 
are allowed to edit the plug-in options 
and which attributes are displayed in 
the pop-out menus. You'll want to 
examine both. We just preferred the 
feel of Firefox's menus, as well as how 
Hyperwords ties itself into Firefox's 
search toolbar. 

Hyperwords is one of those amazing time 
savers that you'll look back on and wonder 
how much you'd be willing to pay for it if it 
weren't already free. Get it. Now. 

by William Van Winkle 
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Britannica Concise Encyclopedia 201 1 



For someone who loves information 
and research, the Britannica Concise 
Encyclopedia is like having what turns 
out to be a platonic date with your hot ex. 
It can be friendly and enlightening, but 
it's not really what you were after. 

The 2010 print edition of the world- 
renowned, 32-volume Encyclopaedia 
Britannica sells for $1,395. The Concise 
Encyclopedia was originally designed as 
a single-volume print product distilled 
from the complete Britannica for quick 
reference. Today, the full encyclopedia is 
primarily sold digitally as a $69.95-per-year 
online subscription, and the Concise edition 
is slanting toward mobile devices with smaller 
displays. We tried the Concise 201 1 for both 
Android and iPhone, and found the interface 
decent. There are functions for On This Day, 
Favorites, and a search history. The more 
than 25,000 articles and 2,700 images are 
downloaded as a 113MB database, so you 
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can access them even while off-grid. Concise 
articles run to about 300 words and can be 
directly emailed (as plain text) from the app. 

Britannica articles are written by subject 
experts while Wikipedia is written by . . . 
anybody. But when you just want a quick 
fact, do you care that Wikipedia is only, say, 
98.5% accurate? Probably not. There are 
no pertinent results for "The Matrix" in the 
Britannica Concise. When we searched for 



Concise Encyclopedia 2011 

$19.99 1 Encyclopaedia Britannica 
Apple, Android & BlackBerry app stores 

"green energy," there were no relevant 
links to solar, wind, or hydro power. 
(Wikipedia redirects to "sustainable 
energy.") The Concise did have a 310- 
word synopsis on the greenhouse effect. 
Using the free Wapedia app, we could just 
as quickly pull up a much more detailed, 
1,500-plus-word treatment on the subject 

from Wikipedia, and the intro summary 

paragraphs were similar. Wikipedia now has 

over 3.6 million articles in English. 

Ultimately, Concise is useful, but not 

more so than what's already available for free. 

Britannica Concise is a legacy resource still 

struggling to find its place — and business 

model — in a new world. I 

by William Van Winkle 



PhotoRocket (beta) 



When we tried PhotoRocket on an 
iPhone, our first impression was, 
"OK. So it's another iLoader. Yay" And 
if you were only going to run one app on 
your iPhone for sharing photos, we can't 
say that PhotoRocket is a must-own (even 
at the low, low price of free). However, 
chances are that you also share photos 
from a PC or Mac, and once you start 
sharing across multiple devices, especially 
when sending many images to many 
recipients at a time, PhotoRocket begins 
to really stand out. 

For starters, this is a cloud application. 
Say you want to tag 20 images from a folder 
to send to your cousin, so you batch select 
them. (You can batch select photos that are 
attachments in received emails.) At 2.5MB 
per image, that's 50MB — far too much 
for most outbound messages. But we used 
PhotoRocket's Outlook plug-in for this 
exercise and saw the batched collection 




PhotoRocket (beta) 
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arrive at the recipient address in less than 30 
seconds. It arrives as a message announcing 
that the sender "has shared 20 photos with 
you!" You click the View Photos button, 
and a portfolio of the images shows up on 
a PhotoRocket page in your Web browser. 
PhotoRocket initially loads downsampled 
(roughly 100KB) versions of the images for 
much quicker viewing. The full-resolution 



versions continue to load in the back- 
ground, and will be available in a few 
minutes. From the Web UI, you can 
either download only the photos you 
want, order them as prints or gifts, or 
reshare them to other locations. Currendy, 
the beta supports sending to Shutterfly, 
Flickr, Twitter, and Facebook; others 
should be added soon. 

The UI currently lacks the manage- 
ment features of a true, permanent photo 
repository, but there's no limit on the num- 
ber or size of images you can store. Bot- 
tom line: PhotoRocket doesn't do anything 
new, but it makes basic photo sharing easier 
and more convenient. 

by William Van Winkle 
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Open & Closed 

LibreOffice, Microsoft Office & The Cloud 



OpenOfFice.org (OOo), the free, open- 
source office suite developed as an 
alternative to the Microsoft Office suite, 
has recently endured some wild times. 
Originally developed in the 1990s under 
the name StarOfFice by the legendary Sun 
Microsystems in conjunction with a number 
of contributors, OOo and all of Sun's 
properties were acquired by Oracle in 2009. 

Oracle was working on a plan to turn 
OOo into a commercial product, which 
elicited such a strong response in the open- 
source community that the developers forked 
the OOo project into LibreOffice, a truly 
open, community-driven alternative. So 
community-driven, in fact, that it has its 
own community development mechanism 
called The Document Foundation (www 
.documentfoundation.org) . 

Possibly as a result of the bad blood 
or perhaps because it wasn't selling 
enough licenses (or both), Oracle recently 
announced that it was abandoning its 
development of OOo as a commercial 
product. Call it what you want — a 
victory for open source, an indictment of 
commercial software, or simply a business 
idea that worked on paper but flubbed in 
practice — but the open alternative won 
that battle. 

For Oracle's part, it has 
stated that it will support the 
open-source community in 
the further development of 
OOo, although because of 
the foothold LibreOffice now 
has it may be too little, too 
late for OOo. Additionally, 
Oracle will support the ODF 
(OpenDocument Format) 
standard, as well as other open- 
source projects such as Linux 
and MySQL. 

So, as the dust is settling, 
we see the old FOSS version of 



OpenOffice.org converted into LibreOffice — 
essentially the same thing, albeit with some 
tweaks and upgrades. Ultimately, then, 
nothing was really lost, although the whole 
ordeal has been trying for the open-source 
community and for those who spent their 
time and energy on OOo, only to feel the 
need to split off and begin anew. 

Plenty Of Fish In The Sea, BUT. . . 

Although the battle over OpenOffice 
.org makes for good tech industry 
theater, one can't help but wonder if 
this particular issue — that of desktop 
office software — is slowly becoming 
moot anyway. 

Yes, there should be a desktop rival to 
Microsoft Office, if for no other reason 
than competition improves products and 
services for everyone. There are other 
players in the desktop office suite field: 
IBM Lotus Symphony, Crystal Office, 
ThinkFree, WordPerfect Office, Ability 
Office, Kingsoft Office, Yozo Office, 
Softmaker Office, and Celframe Office, 
to name a few. Each certainly has its 
pros and cons, but none of them have 
really posed a threat to the juggernaut of 
Microsoft Office. 



It's also true that, with the exception 
of IBM Lotus symphony (which is 
based on OOo code and supports the 
ODF standard), these are all proprietary 
and must be purchased. And yes, it's 
important to have a FOSS version of an 
office suite to choose from. OpenOffice 
.org and now LibreOffice offer (ed) such 
an alternative, which is a fundamental 
reason why the open-source community 
reacted so fiercely at Oracle's decision to 
turn OOo into a commercial entity. 

However, when you take a step back 
and look at the big picture, you have to 
wonder: How much longer are we going 
to be primarily using desktop software 
anyway? Is this much ado about nothing? 

Into The Cloud 

Cloud computing is on the rise, and 
with it come new ways of doing everything, 
including office productivity software. 

Creating and sharing documents, 
spreadsheets, and presentations online 
is typically quite simple, and it follows 
that collaboration is a breeze, as well. 
You can work on a file with a colleague 
in a different location in real time, and 
everything is automatically saved in the 
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Hello world This is what LibreOffice Writer looks likej 



LibreOffice is a FOSS offshoot of the popular OpenOffice.org suite. 
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cloud. You can access and edit those files 
from any computer with an Internet 
connection, and many of these suites 
have mobile editing enabled, as well, 
so you can get at your materials with a 
smartphone or tablet. Some also let you 
keep working offline on the desktop. 

Online office suites typically aren't 
quite as high-powered as desktop software, 
but the ability to share, collaborate, and 
store your data through the browser more 
than makes up for it for many users. And 
there are multiple options, too; although 
the cloud is still relatively young, there is 
already competition in the online office 
suite space. 

For starters, with the new Microsoft 
Web Apps, Microsoft has put versions of 
Word, Excel, PowerPoint, and OneNote 
in the cloud. The apps are free to use with 
your free Windows Live account, and the 
service stores all your documents in your 
free SkyDrive account, which offers you 
25GB of storage. Free, free, free. 

The Web Apps don't have all the 
same functionality of their desktop 
counterparts, but they don't exactly feel 
"lite," either. You can do any and all of the 
basics with them, and if you need more 
functionality, you can open and work with 
your Web Apps docs in Microsoft Office. 

Microsoft was by no means the first 
to the online office suite, but it's done 
an impressive job of catching up quickly. 
(It's also worth noting that Microsoft is 
incorporating its Web Apps into a bigger, 
more powerful suite of online tools 
for businesses called Office 365. Still 
in beta, Office 365 also includes email 
and calendar apps, greater collaboration 
capabilities, and more.) 

The Competition 

Like desktop office software, cloud 
office suites have competition, but the 
competition is far steeper. The big dog 
of the bunch is of course Google Docs, 
which launched initially as a barebones 
online alternative to Microsoft Office 
but receives a steady stream of updates, 
upgrades, and feature enhancements. 
Users can create an unlimited number of 
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Free, online office suites like Google Docs are advancing on desktop office suites' territory. 



documents, spreadsheets, presentations, 
drawings, and forms, and the software 
also lets you upload Microsoft Office files 
and convert them. 

Another popular option is Zoho 
(www.zoho.com), and although it doesn't 
have the same high profile as Google 
Docs, is actually the more powerful and 
feature-rich of the two. Not only does 
Zoho have applications for everything 
you'd find in Microsoft Office, it also 
has more involved business applications 
(such as CRM), a mail client, and 
dedicated collaboration tools. It even 
functions as a complete online project 
management suite. Zoho is free for 
personal use, but businesses will have to 
pay a bit for the privilege. 

ThinkFree (member.thinkfree.com) 
has an online suite you can use with a 
free account, although you have to pay 
for the desktop version of the software 
if you want the dual capabilities. In 
addition to being able to create office 
files in the browser, you can upload and 
convert other Microsoft Office files and 
also use the Workspace for basic project 
management. 

Another option is Live Documents 
(www.live-documents.com), an online 
suite with a forgettable name but an 
interesting angle on the desktop-vs. -online 
office software issue. Live Documents is an 
attempt to deliver the features of Microsoft 
Office with the wide accessibility and 
handy collaboration tools of Google Docs. 
It includes a word processor, spreadsheet 



maker, and a presentation tool (Live 
Writer, Live Spreadsheets, and Live Pre- 
sentations, respectively.) Additionally, it's 
designed to allow you to import Microsoft 
Office documents, work on them, and 
export them back to the desktop, all without 
losing fidelity and formatting. The company 
calls it "non-lossy round-tripping." 

(It's worth noting that Oracle's Cloud 
Office would have been in this list, but it 
appears to have been axed in the wake of 
OOo's divestment.) 

True, only one of these is open — 
although it's Google Docs, which is a 
doozy — but the fact that they all have free 
options that are plenty powerful is a shot 
across the bow of desktop office software, 
open or closed. 

For The Time Being 

For now, despite the proliferation 
of these online office suites, desktop 
software is still used by millions of people 
every day, and although there are some 
defectors to the online-only camp, even 
those who regularly use cloud office 
applications have desktop office software, 
as well. 

For this reason, the fact that a free, 
open-source office suite like LibreOffice 
lives is a good thing. As desktop software 
gradually cedes users to cloud office suites, 
we'll need even more open-source players 
in that arena. Perhaps a cloud version of 
LibreOffice would do the trick. A 

by Seth Colaner 
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Browsing The Next Generation 



As we covered last month in our 
exploration of browser-based privacy 
protection, Internet Explorer, Firefox, and 
Chrome have all received major recent 
updates. There have been enough new 
and interesting features added to some of 
the programs to merit closer scrutiny. IE9 
is arguably the most dramatic update of 
the big three. 

Little Conveniences 

For some Windows 7 users, Aero Snap, 
which pins windows to the left or right 
halves of the screen is a great way to organize 
multitasking. The same principle has been 
ported to IE. If you have two tabs you want 
to compare or keep on-screen at once, simply 
drag the tab out of IE to the right or left side 
of the screen; Aero will pin the tab to that 
half in its own window. Then, drag the IE 
window to the opposite side of the screen 
for a side-by-side comparison. (By the way, 
dragging the pinned tab back to the original 
IE9 window will join the two tabs back 
under one open instance of the browser.) 

IE9 benefits from Win7 s pinning feature, 
as well. Dragging a tab in IE9 to your 
Taskbar will pin it there. And with certain 




The Aero Snap feature that pins windows to f 
in Internet Explorer 9. 



I the left or right half of a Windows 7 screen works with tables 



high-profile sites, such as Facebook, Win7 
also creates a detailed Jump List. If you pin 
Facebook to your Taskbar and right-click 
the icon, you will get direct links to News, 
Messages, Events, and Friends. If you have 
a Hotmail account, try pinning this site on 
your Taskbar while you're signed in. Its Jump 
List brings you directly to the Inbox or to 



Registry Tip Of The Month 



Hovering over Taskbar icons or the Aero Peek button in the lower right of your Windows 7 Desktop will 
activate thumbnails or your Desktop after about 400 milliseconds of "hover time." To decrease this, go 
to HKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion\Explorer\Advanced and make 
a new DWORD titled ExtendedUIHoverTime. Double-click this new Value to bring up its box. Toggle 
the Decimal setting and enter a number in milliseconds you want to use before hovering your mouse. 
(400ms is the default.) You can set the delay up to 1 0,000ms. It requires a reboot. 



Windows Tip Of The Month 



If you want a little more control over the programs you pin to the Windows 7 Taskbar, here is an 
easy way to modify these shortcuts after the fact rather than re-creating them from scratch. Right- 
click the Taskbar shortcut, and you should see its name toward the bottom of the Jump List, right 
above the Unpin command. Right-click the program name and call up the Properties window for the 
shortcut. Here, you can change the name of the Shortcut or ?m mmmanri linp narameterc 



new message creation. Pinning certain sites 
to your Taskbar can be a very effective way of 
using Web-based apps, such as Office Live or 
Google Docs, because a few quick clicks can 
open the files you keep in the cloud. 

Of course, the relationship between IE9 
and the Taskbar isn't perfect. If you have a 
number of open tabs in IE9, then the 
Taskbar will pop up and preview all of those 
tabs when you hover over it. To stop this 
behavior, go to Internet Options in IE9. In 
the General tab, look for the Tabs section and 
click Settings. A number of handy options 
are in here but to end the tab previews, 
uncheck the box for "Show Previews For 
Individual Tabs In The Taskbar." You will 
need to restart IE9 to see the effect. 

While you're wrangling tabs, a cool 
tool that is disabled by default in IE9 is 
Quick Tabs, located in the same place as 
the option to show individual tab previews. 
If you check the box and restart IE9, then 
pressing CTRL-Q will open a window with 
thumbnails of all open browser windows. 

Finally, you can supercharge the search 
options available to you in IE9 s Address bar. 
Simply start typing a search term, and the 
drop-down menu reveals small icons in the 
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lower left indicating the search providers you 
can run the query against. (Bing and Google 
were our defaults.) Click the Add button on 
the right to go to the add-ons gallery. Here, 
click Search area and choose from a number 
of providers. Once the add-ons are installed, 
the new search options will appear in the 
drop-down menu. 

The Need For Speed 

IE9 is now hardware accelerated. Ac- 
cording to the developers, the new engine 
is designed to tap into modern GPUs' 
capabilities to render sites faster. If you 
suspect that your machine isn't taking 
advantage of this feature, open Internet 
Options and go to the Advanced tab. At the 
top, find a checkbox labeled "Use Software 
Rendering Instead Of GPU Rendering." 
If it is checked, then IE9 will revert to 
the Windows Advanced Rasterization 
Platform, a DirectX emulator. It's a faster 
rendering engine than IE8's but not as fast 
as the native GPU support. Microsoft has 
determined which GPUs and drivers are 
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Internet Explorer 9 includes GPU hardware 
acceleration, but you may want to check its status 
to see that the new browser is compatible with 
your current GPU and drivers. 

causing rendering errors and maintains a 
compatibility list. If your GPU and its driver 
are on the list, then IE9 will fall back to the 
software rendering. If the box is checked or 
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Pinning sites such as Facebook or Hotmail to 
the Windows 7 Taskbar will create a detailed 
Jump List that lets you navigate directly to their 
frequently used features. 

grayed out, Microsoft recommends updating 
your video drivers to the latest version, which 
may bring it to compliance. 

Even More Privacy 

Geolocation is no longer a concern 
exclusively for mobile users. In recent years, 
some sites have been making queries to the 
browser about your physical location in order 
to serve localized content or advertising. In 
IE9, you can prevent sites from making these 
requests altogether. Go to the Privacy tab 
of Internet Options. Check the box labeled 
"Never Allow Websites To Request Your 
Physical Location" and then click the Clear 
Sites button to clear any existing geolocation 
information. Click OK to save the changes. 

The InPrivate Browsing mode reduces 
tracking by other sites and leaving behind 
on the host computer traces of your 
current session. To invoke a new InPrivate 
instance of IE9, press CTRL-SHIFT-P. 
Also, if you pin some sites to the Taskbar 
(such as Facebook), the Jump List on 
that icon lets you open that site with an 
InPrivate window. 

For regular users of InPrivate Browsing, 
you can create a shortcut that opens the 
program in this mode. Right-click the 
Desktop, point to New, and click Shortcut. 
In the file target window, navigate to the 
drive where IE is installed and highlight 



Program FilesUnternet ExplorerUexplore. 
Click OK to enter the target location in the 
box. After the end quotation mark, add a 
space and type -private. Name the shortcut 
in the next window; we recommend you 
use a name that distinguishes it from the 
standard mode. You might also want to 
change the icon to differentiate it from 
the standard IE, especially if you have a 
Desktop shortcut. Go to your newly created 
shortcut's Properties menu and use the 
Change Icon button in the Shortcut tab. 
The small but standard Win7 icon library 
has several variations on the "e" Internet 
Explorer icon you can choose to set your 
new shortcut apart from the standard IE 
shortcut. You can pin the shortcut to your 
Start menu or Taskbar. ■ 

by Steve Smith 



INFINITE LOOP 

The World's Most 
Expensive Book? 

This is what happens when you let computers 
run the market. EntertwoAmazon.com sell- 
ers, bordeebook and profnath, each selling 
a new copy of Peter A. Lawrence's "The 
Making of a Fly: The Genetics of Animal 
Design." Bordeebook set up an algorithm 
to automatically set its price of the book 
according to profnath's price, and vice versa. 
The result was programmed one-upmanship 
and a book price of $23,698,655.93 
(before a human at profnath stepped in and 
dropped its price down to a modest $1 06.23). 
Confused? Michael Eisen, who uncovered 
the phenomenon, breaks it down in his blog. 
(Credit: Gizmodo) 
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arm Up To Penguins 



Firefox 4 Rises 



Although there is a bevy of free, cross- 
platform, open-source Web browsers, 
the clear leader of the group is Firefox. 
Not to detract anything from users of 
Chrome, Safari, Opera, Konqueror or 
other browsers, but Firefox is clearly the 
browser of choice among non-Windows 
users. Needless to say, more than a few 
people were pleased with the release of the 
newest version of the most popular, 
free, cross-platform, open-source Web 
browser, Firefox 4. Firefox 4 has a 
host of new features and capabilities 
that will delight Web developers 
everywhere. But regular Web users will 
also find plenty to like with the latest 
version of the de facto Linux browser. 

First Things First 

The first thing you'll notice 
with the new version of Firefox is 
the revamped user interface. Most 
noticeably, the tabs are now above the 
location bar instead of underneath 
it. Although this may seem minor 
at first, it's actually a more logical 
arrangement for users who use a 
lot of tabs. If you treat browser tabs like 
physical folder tabs, then it makes sense 
for the location bar to be within each tab, 
not above them. By having the search bar 
underneath the tabs, the label of the tab 
matches what you're looking for. (But, 
if you prefer the old style of having the 
tabs beneath the search bar, that's a user- 
configurable option.) 

Another nice, subtle change to the user 
interface is that Firefox 4 combines the 
Stop, Reload, and Go buttons into a single, 
context-aware button to the right of the 
search bar. The single button changes its 
behavior based on what you're doing at 
that moment. When you're typing in a 
URL it turns into the Go button arrow, 
when a page is loading it turns into the 



Stop button, and after a page is loaded it 
becomes the Reload button. 

The Need For Speed 

So, you're not impressed with user 
interface improvements and are looking 
for something more substantial? Not to 
worry. Firefox, as with any Web browser, 
should be evaluated by its performance as 
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Firefox 4 comes with a new user interface, including the 
Firefox button and tabs above the location bar. 



well as its good looks. This is harder for 
Firefox than some other Web browsers, 
because Firefox runs on a much wider set 
of platforms than some of its competitors. 
As a result, it can't rely on features specific 
to one or two operating systems to run 
faster; it has to be good on its own. 

In the past, some users have com- 
plained that Firefox was a bit slow 
rendering large and complex pages. The 
latest version of Firefox addresses these 
issues in a number of ways. One way the 
developers tackled the problem was with 
the new Gecko 2.0 layout engine. 

Every Web browser uses a layout 
engine to render Web pages, whether it's 
Microsoft's Trident in Internet Explorer, 
WebKit in Chrome and Safari, or Opera's 



Presto. Firefox's new Gecko engine offers 
more support for the HTML5 specification, 
as well as CSS3, WebGL, and WebM. If 
you're not a Web developer, don't worry, 
because Gecko 2.0 is touted to be up to six 
times faster than the earlier version. 

Another way that Firefox's developers 
improved the speed is with an improved 
JavaScript interpreter. JavaScript is used in 
Web pages with lots of dynamic content 
by letting the user interact with the 
elements on the screen, such as being 
able to drag a page element around the 
page. And by having a faster JavaScript 
engine, Firefox 4 is more responsive for 
those types of Web pages. 

It Looks The Same To Me 

Another subtle, yet significant, 

improvement with Firefox 4 is how 

Web pages look on the screen. In 

the past, Firefox used the underlying 

operating system to display text on 

the screen. What this means is that 

Firefox running on Linux would draw 

text differently than the same version 

of Firefox running on Windows or 

Mac. With Firefox 4, the developers have 

integrated an open-source project called 

HarfBuzz into the Gecko engine. 

What HarfBuzz does is draw the text 
on the screen exactly the same way on 
every operating system. So, if you're 
running the same version of Firefox on 
multiple platforms, they'll all look the 
same. Now, if you're not sure why this 
is significant, consider the corporate 
environment running multiple different 
operating systems. In the past, training 
materials for this type of setting would 
have to use screen shots or videos from 
one platform. If a user wasn't on that 
particular platform, he'd have to 
figure out what was going on. But by 
having everything appear the same on 
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Firefox 4 lets you organize tabs into groups so you can 
categorize frequently visited sites. 



all platforms, it eliminates that type of 
problem for Firefox users. 

Web developers themselves will no 
doubt appreciate the advantage of having 
the same text rendering engine on all 
platforms. One of the most common 
complaints among Web developers is 
that pages look differently between 
platforms. Someone creating Web 
pages with Firefox on a Linux system 
as a reference will find out that it looks 
different with Firefox on a Mac. That 
problem goes away with the integration 
of HarfBuzz to the Gecko engine. 

As noted earlier, Firefox 4 offers 
improved support for HTML5, which 
itself is still a work in progress. And 
one of the more substantial aspects of 
HTML5 is the inclusion of video files 
into a Web page. Previously most sites 
with lots of video content (YouTube, 
Hulu, Vimeo, etc.) would use the Flash 
plug-in to provide consistent access to 
videos across browsers and platforms. 
And although a plug-in makes video 
accessible to more platforms, there's 
no guarantee that, across different 
platforms, Flash videos will interact 
the same way with other things on a 
given Web page. For instance, Flash 
content can appear correctly on Win- 
dows but appear behind other stuff on 
a Web page on Linux. With HTML5's 
inclusion of video support, that type 
of inconsistent rendering of Web pages 
will surely go away. 



However, one of the more prickly 
parts of the HTML5 specification 
has been which file format to use 
in HTML5. Microsoft and Apple 
both support using the H.264 file 
format as the HTML5 standard. The 
open-source Web browsers — Chrome, 
Opera, and now Firefox — support 
the VP8/WebM file format. This 
file format originally came from 
an acquisition by Google, but its 
specification and code has been open- 
sourced, meaning anybody can write 
her own VP8/WebM player for free. 



Tab, You're It! 

Tabbed Web browsing is the norm 
nowadays, and people have become quite 
accustomed to having one window with 
multiple tabs, each with a different Web 
page loaded. Just as people with lots of 
browser windows will clutter their desktops, 
people with lots of tabs will clutter their tabs 
toolbar. To address this, Firefox 4 brings two 
new features to the table. 

The first is something known as 
Panorama, which lets you organize tabs into 
groups. So, you can organize all of your 
news-related Web sites into one group, all 
of your entertainment-related Web sites 
into another, and so on. To ensure that 
Firefox keeps your tab groups, make sure 
your startup preference is set to Show My 
Windows And Tabs From Last Time. 

Another useful tab-related feature that 
Firefox 4 introduces is App Tabs. The 
concept behind App Tabs is 
to make certain Web sites 
always available. Suppose 
you want to always be 
able to check your 
Web mail and 
don't want to 
have to go 



searching through your bookmarks for it. 
Simply open it in a tab and then pin it to 
the App Tab. This will collapse the tab to 
an icon and make it available wherever 
you have a Firefox window. Coupled with 
Panorama, you can very effectively control 
the tab clutter in your tab toolbar. 

Although Web browsers are a standard 
of any platform, as you can tell, there's 
a lot that can still be done to improve 
them. Simple look-and-feel changes, 
speed improvements, and the ability to 
manage your browsing "footprint" — the 
latest version of Firefox improves on every 
one of those aspects. ■ 

by John Jung 



INFINITE LOOP 

NES Nested In NES 
Cartridge For Killer 
NES Experience 

The venerable Nintendo Entertainment 
System has had its share of homes (toasters, 
shoes, etc.) over the years. It's even been 
a home to other Nintendo systems. One 
intrepid lnstructables.com user, dany32412, 
decided to take things one crazy step further 
and stuff an 8-bit NES into an 8-bit NES 
cartridge. OK, so it's not the guts of an actual 
NES console, but it works like one, and Mr. 
Dany was kind enough to provide fellow 
adventurers with detailed instructions to 
build their own. 
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rv to encode, reports to write, and code to compile. We do, 
too, but you have to take a break once in a while (and maybe blow some stuff up). That's why each month 
we give you the lowdown on what to expect from the latest interesting PC and console games. 




Memorable Experience & Forgettable Story 
-by Dr. Malaprop 



$59.99 (X360, PS3, PC) • ESRB: (M)ature • Electron 



Say goodbye to the sunny tropical breezes of the 
original Crysis. In this sequel to 2007's visual tour- 
de-force, you play a marine named Alcatraz. As 
part of a marine unit being sent in as backup to 
a scientist in New York City, your transportation 
is taken out. Fortunately, you are rescued by 
the last known Nanosuit survivor. Your rescuer 
is Prophet, and he gives you his Nanosuit with 
instructions to rendezvous with a scientist by 
the name of Dr. Gould. As the game progresses, 
you begin to learn more about the alien invasion 
and an epidemic sweeping the city. You'll get 
the occasional references to the original game, 
but there's nothing in Crysis 2 that requires you 
to play the original. Ultimately, the storyline is 
forgettable, but because of the A-list action and 
memorable set pieces, you never really care. 
And things tie up pretty well if you play to the 
end-game. 

Key to Crysis 2 is the upgradeable Nanosuit 
version 2. The customizable Nanosuit provides 
three selectable core features: Stealth, Armor, 
and Strength. Strategy applies to these three key 
Nanosuit aspects because each power drains energy, 
and you'll need to learn when to use powers in the 
appropriate situations to minimize energy drain. 
Shifting between suit modes is highly responsive, so 
experimenting is easy. 

The combination of indoor and outdoor 
environments provides Crysis 2 with some basic 
open-world-style depth. You don't typically feel 
like you're being funneled down a hallway (for ex- 
ample, as if you were in Call Of Duty: Black Ops or 
Homefront). Furthermore, as you progress through 
the game, you will build up an arsenal of weapons, 
each of which can be further upgraded with si- 
lencers and scopes. We like how the game keeps 
upgrading within the core game interface, which 
helps build a better suspense of disbelief. 

Obviously taking props from the likes of 
Call Of Duty, Crysis 2's multiplayer provides 



persistent upgrade modes. Balance issues 
were still a problem at press time, and we 
didn't find ourselves motivated to stay longer 
after completing the campaign. Enemy Al is 
competent, but the same can't be said for 
NPC soldiers. The PC version lacks the ability 
to save anywhere, so there were moments 
when Alcatraz died before we could reach a 
checkpoint, forcing us to replay certain sections. 
Missing also are the numerous PC performance 
customization options of the original Crysis. 
Developer Crytek recently noted the possibility 
of an incoming DirectX 11 patch, so we're 
holding off on completing our second play 
through on the PC with upgraded visuals. 
Until then, we've been fiddling with the 
game's option to play in 3D. 

The first few hours of the 
game are average, and it's 
several levels before the game 
really begins to stand out, so have 
a little patience. The single-player 
Crysis 2 campaign is visually beautiful, 
features engaging first-person action, 
and entertains across all three platforms. 
Having recently replayed the original 
Crysis on a much higher-end 
current-gen PC than our 2007 
test rig, we weren't able to 
discern a visual improvement 
in the PC version of Crysis 2— at 
least not in the visually defining way 
of its predecessor. That said, Crysis 2 
provides one of the best-looking visual 
experiences on consoles today. The 12 to 
16 hours of gameplay feel meaty when 
compared to the likes of THQ's recent Home- 
front, and the second time through the game 
is almost as engrossing as the first because of youf^ 
ability to utilize suit powers differently. For example, 
focus on Strength and Armor vs. Stealth. A * - 
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Complexity Made Accessible-by Dr. Malaprop 



$49.99 (PC) ESRB:(T)een Sega totalwar.com/shogun2 
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The last couple of Total War games got 
increasingly complex, so it's refreshing to 
have developer Creative Assembly embrace 
simplicity with this sequel to its first new 
game in the series after more than a decade. 
Shogun 2 is set in mid-1 6th century feudal 
Japan. As the player, you'll experience 60 
provinces and 30 islands. Your single goal is to 
become Shogun. 

Total War games typically 
focus on two areas. The first is 
the strategic (a la Civilization), 
the second is large-scale ^ 
tactical combat that can bog 
down lesser systems. Shogun 
impler in terms of unit types, 



players to the series. The infantry and cavalry 
units feel more intuitive to control than a 
morass of unit types. Archers, of course, play 
havoc on enemies. The tactical game always 
looks impressive with thousands of units in 
formation and combat, but you have the 



option to let this portion quickly auto-resolve 
if you prefer a pure strategy game. 

There are many multiplayer options. 
For example, in the Avatar Conquest 
mode, you can customize an avatar and 
persistently gain experience points for 
your avatar as you play. It's an interesting 
twist of the traditional strategy 
concept. The Japanese 
language cutscenes with 
English subtitles fit well, 
and the overall user 
interface is thematically 
true to the locale and 



irJJVI? til ♦ill ware 



historical theme makes this game loo 
more like art than typical game assets. 
Shogun 2 is the best title in the franchise. 
It's terrific to play, with ample complexity 
presented intuitively and co-op multiplayer 
support. For anyone who enjoyed Total War, 
Shogun 2 is a must-buy. A 




$59.99 (X360, PS3); $49.99 (PC) ESRB: (E 10+)veryone 10+ 
Electronic Arts needforspeed.com/shift2unleashed 



Patience Before Thrills— by Dr. Malaprop 



EA drops the Need For Speed moniker for 
Shift 2: Unleashed since it takes on real-world 
racing. You know the game is serious about 
simulation from the in-cockpit default view 
with a hands-on steering wheel. A new helmet 
cam view involves head movements to improve 
perspective as racers drive into corners and 
so forth. It takes some getting u coA tn ^ nH 
you can opt to use the original 
>ckpit viev 



Career spans 60 events, which include 
everything and the kitchen sink (for example, 
the obvious ranked races, drift trials, and 
more). You have access to over 100 cars at 
more than 35 locations. Disappointingly, no 
weather conditions exist in the game, but 
night races are included. 

Mr»t cnrnrisjngiy the successful Autolog 
re returns from Need For 



eed: Hot Pursu :< 
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competitive players will constantly feel goaded 
to beat their race times. However, you're likely 
to only care about Autolog if you have other 
friends playing the game. That's the rub. Shift 2's 
sim-centric focus does not scale down as well 
as Forza or Gran Turismo. So unless your Friend 
lists are made up of sim fans, you're unlikely to 
find many dependable online options. 

Shift 2: Unleashed successfully conveys a need 
for speed. However, it fails to take pole position 
in the race between Forza Motorsports and 
Gran Turismo on the Xbox 360 and PlayStation 3, 
respectively. But for someone tired of the console 
racing standard-bearers or wanting excellent 

production values and the latest in sim- 
style PC racing, Shift 2 is your 
s^ answer. For casual racers, 
we'd instead suggest 
, Need For Speed: Hot 
k Pursuit, which also 
looks spectacular 
J on the PC. A 
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$49.99 plus $14.99 per month (PC) 

ESRB: (T)eeru 

Trion Worlds 

- ~www.riftgame.com 
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Online Fantasy Has A New Address 
Chris Trumble 



-by 



Each time a new fantasy MMO arrives on the 
scene, people speculate as to whether it's a "WoW 
killer." The truth of the matter is that WoW is 
probably the only thing capable of killing WoW 
at this point, but we can say entirely without 
reservation that Trion Worlds' Rift is the strongest 
competitor we have seen to date; it's as good as or 
better than WoW in just about every way. 

Put in simplest terms, Rift takes the key com- 
ponents of WoW's formula for success (its 
mechanisms for social interaction, resource 
management, and combat) and melds them to 
an entirely new world stretched tautly over the 
framework of a vastly superior graphics engine. 

But (with apologies to Derek Zoolander) there's 
more to Rift than being really, really, ridiculously 
good-looking. Rift's class system, for instance, is 
a breath of fresh air; although each group 
or raid entering an instance still needs 
tanks, healers, and damage dealers, the 
classic, rigid ideas about which classes 
can perform those roles are gone. 
In Rift, rogues can be tanks, 
mages can be healers, and 
so on — it's considerably 



easier to build an instance group from within the 
framework of the game's four main classes, thanks 
to a sub-class system that includes eight variants, or 
"souls," per class. You build your character's skill set 
by combining talents from your three initial souls 
as you level, and you can create alternate group 
roles by collecting more souls. The souls' skill trees 
are highly flexible and encourage hybridization to a 
much greater extent than those in WoW. 

Another cool refinement in Rift revolves around 
the game's title. In addition to all of the questing, 
PvP, PvE instances, and profession development 
you'll experience in Rift, you'll also have to be on 
the lookout for inter-dimensional rifts that appear 
at random anywhere on the map, and at any time. 
These are incursions from the various elemental 
planes, and all citizens of Telara have to pitch in 
to fight invaders who emerge and help seal them. 
While this isn't an entirely new idea (remember the 
pre-Cataclysm elemental invasion?), these events 
are more than a temporary distraction in Rift. 

Best of all, you can still very nearly get in on the 
ground floor. If you're weary of recycled bosses, 
need a change of scenery, or are new to MMOs, 
we recommend that you give Rift a look. A 
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Episode 3: Citizen Brown 
-by Josh Compton 



$24.99 (All Episodes; PC, Mac); $19.99 (PSN) 

ESRB: (T)een 

Telltale Games • www.telltaleeames.com/bttf 



The Back to the Future trilogy is one of the most 
beloved and enduring movie franchises of all 
time. So, it only makes sense that a company like 
Telltale Games would want to try to capture the 
magic of the films and inject it into a videogame. 
And what it has created is not simply a rehashing 
of the movies but a new, nostalgic take on the 
franchise for longtime fans and newcomers alike. 
Episode one, "It's About Time," and episode 
two, "Get Tannen," set the stage for what's to 
come in this five-episode series. And episode 



three, "Citizen Brown," is where the story 
reaches somewhat of a climax. The whole 
story starts a few months after the last film, 
and in "Citizen Brown" a darker version of 
Doc Brown has turned Hill Valley into a 
Utopia of sorts. Your job, as Marty, is to find 
Doc and try to figure out what's going on. We 
won't tell you much more about the story as 
you truly need to experience it yourself to get 
everything you can out of the game. 

Gameplay-wise, Back to the Future is an old- 
school, point-and-click adventure game at heart 
with all of the exploring and 
puzzle solving you 
would expect. 
You'll talk to 
other characters, 
gather items, 
and guide Marty 
through the 
game by correctly 
choosing his 



dialogue to unlock more information. And 
speaking of dialogue, the voice acting for Marty 
is so good that you won't notice you're not really 
listening to Michael J. Fox. Christopher Lloyd 
is back as Doc Brown, and, as a special treat to 
fans, Claudia Wells (the original Jennifer) plays a 
rebellious punk-rock version of her character. 

Point-and-click adventure games are all about 
the story, characters, and atmosphere. Back to 
the Future is a perfect fit for this genre because 
the characters are memorable and the movie 
world is interesting, with Hill Valley being the 
main hub in the game. All that's left is the story, 
with which Telltale has done a fantastic job. If 
you're a fan of the trilogy, you can't miss out 
on this nostalgic 
adventure. ▲ .^1 
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Faltering Trajectory-by Dr. Malaprop 




$249.99 • Nintendo • nintendo.com/3ds 

The popular DS Lite has an Apple-esque design qual- 
ity. By comparison, the 3DS feels busy. Along the left 
edge, you'll find an analog volume slider and SD card 
slot (2GB included). The front-center features a head- 
phone jack. Along the right are sliders that let you 
enable the 802.1 1g connection and adjust the 
3D level. The back features a proprietary power 
connector, telescoping stylus, and infrared port. 

Dual VGA 0.3MP cameras atop the lid face 
away from you when the device is open. They let 
you capture 3D photos at 640 x 480 and adjust 
the images using the included camera app. The 
third VGA camera faces the user when the device 
is open. Inside are two screens. The lower one is 
a 320 x 240, 3-inch touchscreen with an analog 
thumb slider (the Circle Pad) and a D-pad. Select, 
Home, and Start are non-capacitive tactile buttons 
sitting unobtrusively below the bottom screen. 
Four face buttons (A, B, X, Y) and the Power 
button sit to the right of the lower screen. 

The upper screen offers glasses-free 3D at 
800 x 240 resolution. The 3D slider changes the 
perspective between your eyes when in 3D mode. 
The 3D effect is impressive but feels very gimmicky 
and is uncomfortable in long gaming sessions. 
Turning 3D off leaves you with a bright, clear 2D 
image that looks fantastic with 3DS games. As you 
increase the 3D effect, however, you have less leeway 



in moving the device. Unless you have perfectly 
still hands, the 3D effect can be hard to maintain. 
Additionally, developers can make use of the built-in 
accelerometer and a gyroscope. 

The system software features a Wii-like Ul and 
includes an ample selection of built-in software, 
including a music player, camera app, and an inge- 
nious game called Face Raiders that showcases 
several 3DS features. Performance is snappy, and 
you'll have no problem playing your DS games 
library. What surprised us was the abysmal battery 
life: roughly three hours in real-life usage. That would 
explain the bundled charging base station. Nintendo 
wants you to store the 3DS on a charger. 

You can purchase either black or blue models 
in the U.S. The blue is garish and when viewed 
horizontally seems to have three separate shades. 
Both models are glossy fingerprint magnets. We're 
underwhelmed with the 3DS hardware and the 
launch lineup— doubly so since the system costs $50 
more than a 4GB Xbox 360 console. In a world of 
smartphones and iPads, a single-purpose handheld 
device feels increasingly odd. However, it's hard to 
discount Nintendo's many successes over the years, 
including the Wii console and DS Lite handheld. Our 
verdict: Stay clear until Nintendo revs the hardware. 
Then hold off until must-own 3DS-specific games 
become available. ▲ 




Standout 3DS 
Launch Games 




Super Street Fighter IV: 3D 
Edition ($39.99; Capcom): 
Amazingly, the experience has 
not been dumbed down from 
consoles. The game controls 
superbly and shows off the 
3DS's increased levels 
of performance. 




Tom Clancy's Ghost Recon 
Shadow Wars ($39.99; Ubisoft): 
A tactical RPG reminiscent of 
hallowed classic X-COM. You'll 
find the 3D more applicable 
here than many of the other 
launch titles. 




Steel Diver ($39.99; Nintendo): 
Not heavy on depth as sub- 
marine simulations go, but 
you'll get to stand up and turn 
in place as you peer through 
the periscope. Slow-paced, 
methodical, and interesting 
use of hardware. 
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The Social Network Takes On Netflix 



Grab a box of popcorn, fire up your 
Facebook page, and get ready to 
lean back for a couple of hours of "The 
Dark Knight," "Inception," or maybe 
even "Yogi Bear." 

This spring, Warner Bros, shook up 
Facebook user expectations — and even the 
stock market — when it launched movie 
rentals on the social network. At the time 
of this writing, the company's fan pages 
for the above-mentioned films, as well as 
the first two Harry Potter films and "Life 
As We Know It," give Facebook members 
the option to watch these full-length 
releases on demand. This is an experiment 
for Facebook, as well, which is providing a 
film player and letting Warner Bros, offer 
the service via the networks own Facebook 
credits virtual currency. A film rental 
costs 30 Facebook credits. Suddenly, the 
Facebook Cinema was open for business. 

This simple test of a new way to access 
film sent analysts' tongues wagging about 
Facebook's apparent challenge to Netflix's 
dominance of the streaming media 
arena. In fact, on the day Warner Bros, 
announced its first test with "The Dark 
Knight," Netflix shares dropped 6% on 
fears that the ubiquitous film streaming 
service would finally meet its match in 
Mark Zuckerberg's massive network. 

"Whenever Facebook does anything, it 
obviously sets off alarms in some people's 
minds," says Jon Gibs, Nielsen senior 
vice president of Analytics and Insight. 
"[Facebook's] scale, scope, and success 
would make anyone a little wary." 

Inside Facebook's Movie Theater 

The film rental experience at Facebook 
uses technology, interfaces, and fan pages 
with which millions of users are already 



facebook ' 




Watching a hit film on Facebook is a relatively easy process of applying 30 Facebook credits to 
the Warner Bros, site and initiating the film playback. The renter has a 48-hour window to view 
it as many times as she wants. 



familiar. On the Facebook "Inception" 
page, clicking a Watch button on the left- 
hand navbar prompts the user to enter his 
ZIP code and use Facebook credits to pay 
for the rental. Much like a rental on other 
on-demand services, users can watch the 
film as many times as they like within a 
48-hour time limit. 

There are tradeoffs. Film rentals 
on Facebook are less expensive than a 
comparable rental on iTunes (typically 
$3.99) but essentially the same price as 
a typical Amazon.com rental. The video 
quality does not appear to be high 
definition, although the playback is 



of medium resolution and good audio 
fidelity. And the Facebook movie player 
does not save the viewer's place between 
sessions. Netflix or iTunes niceties, such 
as thumbnail navigation through film 
chapters and fast-forward scanning, are 
not here either. Yet, for the industry at 
large, the entry of Facebook into the 
digital film streaming market indicates a 
much fiercer competition is at hand. 

"Any platform that competes with 
streaming media is a direct threat to 
Netflix," says Laura Martin, senior 
analyst, Entertainment, Cable, and Media 
at Needham Equity Research. 
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The models are different, to be sure. 
Netflixs entire user experience and value 
proposition is based on media viewing, 
from the advanced player to the unlimited 
access to thousands of films and TV 
episodes. But any alternative mode of 
accessing digital video in an evolving 
market is offering both content makers 
and consumers new choices. Amazon 
recently started its rival movie streaming 
service at no charge for members of its 
subscriber-based Prime service. (See 
sidebar.) Reports suggest that Google is 
negotiating with major studios to serve 
up major film releases; its acquisition of 
digital distribution and rights management 
firm Widevine in late 2010 has led some 
to believe Google is making a play at 
its own film streaming platform. And 
at least one major studio, Sony Pictures 
Entertainment, has its own ad-supported 
TV and film streaming portal, Crackle. 

"All of these are new," says Martin. "They 
can threaten Netflixs subscriber growth." 

But Netflix itself says it isn't worried 
about Facebook's new role as a digital 
movie distributor. Shortly after the 
Warner Bros, launch, Netflix CEO 
Ted Sarandos said in an interview that 
"Nobody goes to Facebook to watch 
movies." Certainly, Facebook doesn't 
have the mechanisms in place for 
movie viewing and merchandising 
that Netflix has. Personalized queues, 
recommendations based on past 
viewing, and an extensive library of 



films, divided by genre, are all part of 
the Netflix experience. 

By contrast, few moviegoers identify 
films with their distribution outlets like 
Warner Bros. 

"The property is not Warner Bros., it 
is Batman," says Gibs. "What we see in 
this trial run is select titles that will attract 
consumers. Having those titles will be 
important to get consumer attention." 

How and whether the Facebook model 
will work with a deeper catalog of less 
visible titles is unclear. Facebook hasn't 
shown any signs of developing the kind 
of dedicated movie viewing experience 
Netflix has created. 

"It may be that the long-term content 
strategy for Facebook is to have a small 
share of a great big title movie," Gibs says. 

The Multiplex Strategy 

For the content providers like Warner 
Bros., the strategy behind testing dis- 
tribution via Facebook is complex and may 
have more to do with positioning its titles in 
the coming battles over digital distribution 
rights and profits. 

"What we're seeing is that different content 
companies have different requirements," says 



Martin, "and the platforms are willing to 
accommodate them." 

Warner Bros, is experimenting with ways 
to realize a higher share of the revenue from 
its high-profile film properties than it might 
get simply from being part of Netflixs film 
library, for example. Managing digital rights, 
tracking payments, and creating viewing 
experiences and showcases that are worthy 
of these top properties are not easy tasks. 
Disney found that working closely with 
Apple in iTunes satisfied its various needs 
for protecting its property from piracy and 
merchandising the brand effectively. 

"These technical hurdles are difficult, 
and heretofore the platform that works 
best with a premium content creator is 
most likely to get premium content over 
other platforms," says Martin. For Warner 
Bros., Facebook offered massive popularity 
for its marquee film properties (literally 
millions of existing fans) and that plays to 
a fundamental challenge for studios. 

"The hardest thing about the Internet 
is discovery," says Martin. The massive 
audience and social sharing tools on 
Facebook can drive discovery. 

"And it is a pricing decision," she adds, 
estimating that Warner Bros, is realizing 



Movies Online 



Netflix and Facebook aren't the only places online movie buffs can get their cinema fix. Both 
free and paid models have proliferated online, as people learn to lean back at their desks and 
fire up laptops anywhere to catch a flick. Here's a sampling of what's out there. 

Crackle (www.crackle.com): Sony's video portal recently launched an ad-supported section 
of full-length movies. From "The DaVinci Code" to "21 ," if you can deal with commercial 
interruptions every 15 minutes or so, then bring your popcorn. 

Amazon Instant Video (Amazon.com): In addition to its ongoing film and TV on-demand rental 
service, Amazon just took direct aim at Netflix with an all-you-can-view service for its Amazon 
Prime members. 5,000 films and shows are available for immediate viewing in the browser. 

Hulu Plus (www.hulu.com/plus): The famous free repository of TV shows also has a growing 
film section. Hulu Plus ($7.99/month) members get a deeper library that is also accessible on 
Apple's iPhone and iPad, videogame consoles, TVs, and certain set-top boxes. 

Fandor (www.fandor.com): Consider this the art cinema of the Web. From D.W. Griffith to last 
year's indie hit "Dogtooth," this is the place for students of film . . . who have $1 a month. ■ 
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Top 10 for steven 




Master mocKumentanan 
Christopher Guest (Waiting for 
Suffman) is al It again wllh mis 
sngrky senct-up of canine 
culture that Iraverees the 
galloping neuroses surrounding 
one highly competitive flog show 
In Pennsylvania 



Starring: Chrislopher Guest Eugene Levy 
Director: Chrislopher Guest 
Genre: Mockumenlaries 
Availability: Streaming and DVD 



3.4 Qw besl guess for Steven 



Critically-acclaimed Witty Comedies 



Your taste preferences 
created this row. 



Comedies 
Critically-acclaimed 



As well as your interest in.. 




This is spinal Tap 



<piftotpfo 




Four weddings and a Funeral 




Netflix may lack scale relative to Facebook's massive 500 million-person reach, but it dominates the 
streaming media market with film library depth and flexible viewing across Web, mobile, and TV platforms. 



70% of the price from a Facebook rental. 
The Internet gives content providers 
more direct access to customers and their 
pocketbooks. At the same time Warner 
Bros, was planting rental properties 
on Facebook, it was also issuing some 
of these same film titles as iOS apps 
in Apple's App Store. iPhone, iPod 
touch, and iPad owners can download 
an "Inception" or "Dark Knight" app 
free from Apple and then pay to rent a 
viewing of the film along with DVD-like 
additional content. 

Still, Facebook may be offering some- 
thing that neither Netflix nor Apple is 
known to share with partners: data. 
Having direct access to customers 
and a better understanding of their 
online behaviors, as well as their social 
connections, is at least as valuable to 
a publisher like Warner Bros, as direct 
revenue because it gives them the long- 
term ability to market to users. 

"Facebook met Warner Bros.' needs for 
data and for price," Martin says. 

There's also more to renting movies on 
Facebook than the revenue it generates for 
studios. The films' presence on Facebook is 
advantageous to content makers who have 



to cut deals with other digital distributors. 
It gives them more leverage. 

"The larger battle is over securing rights 
to streaming content," says Gibs. 

On the TV front, for instance, the race 
is on between Netflix and Hulu to nail 
down rights to major properties. Netflix 
just cut a deal with Lionsgate, the makers 
of AMC's popular "Mad Men," to stream 
the first four seasons at an estimated price 
of $1 million an episode. 

"What I think we are beginning to see 
is the larger media realizing that they have 
great control over their assets," Gibs says. 

As DVD sales plummet and the 
popularity of streaming services like 
Netflix and Hulu mushroom, producers 
understand that they need to use the 
Internet to distribute their content. But 
fragmentation works to Hollywood's 
advantage. Having multiple distribution 
channels available to them prevents any 
one player (like Netflix) from dominating 
the market. The battle between Netflix 
and Hulu has been pitched, and having 
Facebook enter the fray allows for another 
negotiating point. 

For content producers who want to 
maximize the revenue their films generate, 



this competition in the market "enables 
higher bidding and makes the films more 
widely available," says Gibs. "For those 
businesses that are trying to lock down 
the market, it is more challenging." 

The Next Living Room Wars 

The sudden skirmishes over securing 
digital distribution rights have accelerated 
largely because online video consumption 
has evolved so quickly. With the use 
of laptops as portable movie viewers 
and greater comfort with lean-back 
experiences online, people are spending 
much more time with online video now. 
In 2006, 63 billion videos were served 
to U.S. audiences, comScore reports. In 

2010, that number had grown to 441 
billion. Now, 85% of the users watch 
videos with a monthly average total of 
about 13 hours. Although YouTube and 
its short, user-generated clips continue to 
dominate the field, longer-form sources 
like Hulu have crept into the top 10 
lists. Facebook itself had the sixth-largest 
audience of video viewers in March 

2011, according to comScore. Laptops, 
smartphones, and tablets have created a 
new range of portable screens to populate. 

But according to Nielsen's Gibs, the 
battles for Web property rights among 
Netflix, Hulu, and now Facebook are just 
setting the stage for the real war: online 
vs. traditional distribution of film and TV 
into the living room. 

"The eventual growth of these models is 
to bring them directly in competition with 
[traditional] on-demand services," he says. 
In other words, Netflix, Hulu, Amazon, 
and perhaps even Facebook are working 
their way onto the small screen via set-top 
boxes, connected TVs, game consoles, and 
connected disc players in order to take 
on the cable and satellite providers that 
currently own the living room. 

The next great war on your TV may not 
be between ores and elves or the Federation 
and Klingons. It may be between Web 
upstarts like Netflix and Amazon against 
your cable company. ■ 

by Steve Smith 
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WHAT'S CDDKINC 

TECHNICALLY SPEAKING 



An Interview With Smartfish's Dr. JackAtzmon 

Dr. JackAtzmon has more than 14 years of experience as a practicing chiropractor. 

Through his tenure as a physician, Atzmon became very aware of continual hand, wrist, and back pain in his patients, 

which he determined was caused by the repetitive use of desktop and laptop computers. 

by Barry Brenesal 



/^ T) T T How long has Smartfish 
V_>1 v_y been around? And the 
most important question of all for this 
interview: Where did you get the name 
"Smartflsh"? 

f" A Ha! The company itself has been 
I JlSl. around for over three years. As for 
the name, we liked "smart" because our 
products are smarter than most others, 
and "fish," because fish have to move to 
stay healthy. So, Smartfish. 

/^ T) T T If I understand correctly, 
V_>1 v_y the movement part is 
important because you believe strongly 
in the ergonomics of movement. As 
opposed to trends that view computer 
access ergonomics as a matter of 
applying a better fixed position? 

T A But when I first started discussing 
IjLJLthis six years ago, pre-Smartfish, 
when I'd just filed these patents, it wasn't 
received well. Ergonomics was still one- 
dimensional. It was about looking at a person 
almost as though they were a photograph — 
and if their hand was in Position A, then 
we get a mouse for Position A, because that 
will give us the best result. We were viewed 
as statues. It was seemingly forgotten that 
people were humans and moved. It was 
initially a real challenge getting this point 
across to the ergonomics community, though 
they've started coming around. You'll see 
now that when they talk about your best 
position in ergonomics, they'll tell you it's 
"your next position." 

/^T)T TWhat clued you in per- 
V_>JL \^J sonally to the importance 
of movement in computer ergonomics? 




[ A I was an out-of-work chiro- 
I il praetor, because of a debilitating 
injury to my arm. My dad was an 
inventor who had an electronics store, so 
I tended to visit other electronics stores, 
as well. One day I went to a Best Buy 
at 86th and Lexington in New York, 
where I was examining a keyboard, the 
Microsoft Natural. My thought was, 
"This doesn't make any sense." Here's 
a keyboard built for people that have 
repetitive stress injury. So what good 
is it if that only changes the position 
of the arm, but still causes repetition? 
Unless you actually did away with the 
repetition, the stress injury would still 
appear. It may be delayed a little bit, it 
may change location, but that doesn't 
begin to address the issue of repetition. 
It was the beginning of the idea to break 
the cycle of repeating the same position 
over and over again. 



/^ T) T T Did you turn to venture 



JA 



capital to get started? 



I had angel investors. My first was 
an ex-Lehman [Brothers] executive 



who liked it a lot. His investment allowed 
us to build the name, to create the first 
prototypes that got us off the ground. 

You know, you do everything on your 
own when you start up. I did my own 
PR at the time. I called a local newspaper 
here in Bergen County. A reporter 
who was going to CES saw what we 
had, and wrote about the keyboard. I 
expected a small flurry of interest, but 
within a week, I was getting emails from 
all over the country. I subsequently 
found out the story was picked up by 
a large number of newspapers both in 
the States and in Canada. We figured 
out quickly that we'd hit a nerve, that 
this was something people were really 
interested in. 

/^T)T T So you had all these re- 
V_>1 v_y quests for product, and 
they weren't expected. What did you do? 

A I think my timing was fortu- 
I jl\ itous, because we got hit with 
the bank collapse. Most people thought 
it was a terrible time to raise funds, 
but looking back now, I think it was 
perfect. That's chiefly because the 
playing field was suddenly level. When I 
first tried to raise money, I was hearing 
a lot of "Why should I invest in your 
company, when I can go to one of these 
famous banks, invest, and have no risk 
for better returns, while you represent 
high risk and high returns?" 

But when people realized the no-risk 
banks were offering a scam, that with 
risks alone came high returns, I was 
able to make my point. Yes, if all this 
succeeded, we could bring you much 
nicer returns than in a low-risk venture. 
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/^T)T T Did you have just the 
V_^/JL V^J keyboard to offer, or the 
mouse, as well? 

[" A The mouse was an accident. We 
I JlSl. got a lot of feedback from buyers 
acting for stores that were apprehensive 
about taking just one device, adding a 
vendor ID number, and riding it out until 
the end. We decided to create a line of 
products, including a motorized mouse. 
However, we didn't have enough money 
yet to put a motor in it. Instead we put 
the mouse on a pivot, and told the buyers, 
"We're going to make the mouse with the 
motor, but we want to show you what 
it does to give you an idea of the final 
product." However, when they saw this 
non-motorized version at an electronics 
show, they fell in love with it just as it is. 

There are a variety of mice that I would 
now love to put our pivot beneath. I think 
that will be our next step, as we get the 
message of motion out: re-licensing the 
pivot to a lot of mice that are out there. 

/^T)T T Your Web site shows just 
V_^/ JL \^J how ergonomic the mouse 
is. But keyboards need to be firm in 
order to be functional; how do you get a 
keyboard to adjust to a user's hands? 

[ A With each position, as the 

I JlSl. keyboard (which is split into two 

sections) moves out or in, the whole unit 

pivots up, or down, lifting your wrists, or 

lowering your wrists. 

/^T)T T Do the keys move away 
V_>JL v_y from you if you're bearing 
down on them? 

[ A The really nice thing about it is 
I^LJLthat the movement is integrated. 
We don't need gross positioning changes. 
We had to make it move enough to create 
that circulation change but not enough 
to interfere with muscle memory, or the 
vision plane. This made for very subtle 
alterations that don't affect touch typing 
at all. It's got a motor and gear system. 



"We figured out 
quickly that we'd 
hit a nerve, 
that this was 
something people 
were really 
interested in." 



No batteries — it draws power from your 
USB port. We use nanotechnology to get 
extra power from within the keyboard. 



CPU« D .: 



)oes it have the usual 
complement of function 
keys and other bells and whistles? 



[ A Yes and no. The version we have 

I JLx. has function keys, arrow keys, and 

a number pad. What it doesn't have, and 

the next version will probably have, are 

navigation keys, such as Page Up/Down. 



cpul: 

the wheel? 



looks like the mouse 
has just two buttons and 



T A ^ e k^P 1 " lt vel T simple, given that 
I Xjl it was such a new platform. It has 
two buttons, and the scroll wheel with 
four- way scroll. 

/^ T)T T Have you heard back from 
V_>1 \^y people who have purchased 
your keyboard or mouse, regarding 
problems with repetitive stress injury? 

[ A There are always both sides. We 

I il had a guy whose wrist was fused, 

so he couldn't use our mouse. On the 



other hand, there was an email from one 
of the senior designers for the game Call 
of Duty. He had tried everything for his 
RSI but nothing worked, and he was 
in terrible pain. He saw our mouse on 
Amazon and bought it, and now he's fine. 
You make a design just to help circulation; 
but we had a psychologist contact us. 
She said she really loved the keyboard's 
movement, because it really draws the 
person's attention back to the task. 

/^T)T T Success breeds competi- 
V_>1 v_y tion. You have patent pro- 
tection, but are you concerned about 
other companies utilizing the same 
basic concepts? 

[ A I think it's inevitable. You have to 
I Xjl stay better than the next guy. 
At the end of the day, what we've done is 
more than just create ergonomic keyboards. 
We've actually reordered how efficiency 
is measured between humans and the 
computer devices they use. Until now, the 
entire burden for this efficiency has been 
put on the user. We turned the tables. Our 
keyboard was the first controller that could 
ever be considered robotic. Today you see 
people realizing that the controller should 
be robotic, because that's how you actually 
affect users' experience. 

/^T)T T Where can people find 
V_>JL \^y your mouse and keyboard? 

T A Micro Center should have them in 
I^LJLtheir stores by the time this interview 
is out. Plus, there's Amazon, our site, and our 
special Bluetooth mouse is on Apple's site. 

/^ T)T T I suspect a lot of people are 
V_>1 \^y going to want to take a look 
at these, as well as possibly touch them, 
before buying. Is there any chance these 
will show up in something like a Staples? 

[ A Yes, and you might actually see 
I JLx. them in still bigger stores. We're 

working hard on getting them in the 

office superstores. ■ 
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A Peek At What's Brewing In The Laboratory 



by Anastasia Poland 



Virtual Reality Alters Your Perception Of Actual Reality 



More and more, scientists are proving that our sense of reality is subjective, and what 
we "know" to be real isn't necessarily so. To wit: Professor Mel Slater (University 
of Barcelona and University College London) and colleagues have created a virtual 



environment that can completely change how a person views his own body. 

Slater and team were inspired by previous work that illustrated that a person can perceive a 
rubber arm to be his own. "I had been working on the issue of presence in virtual environments' for 
many years," says Slater. "This is the illusion that people have that, when they are in an immersive 
virtual reality, they feel to be in the virtual place, and act and respond as if they are there." 

In their research, Slater's team equipped male volunteers with VR goggles and a simple 
rod. While listening to music with mixed rhythms, the volunteers tapped the stick on their 
bellies to the beat of the tunes, simultaneously viewing a virtual self with larger stomachs 
performing the same action. After the experiment, on average, the volunteers all 
perceived their bellies to be bigger than they actually were. 

The results were better than the team expected. "I realized that in ^ 
field of virtual reality this is a potentially killer application," 
says Slater. "VR is usually used to transform a person's sense 
of place (i.e., referring back to presence'). But now the 
technology can be used to transform an important aspect of 
the 'self.'" Slater is especially interested in applying the results 
to the transformation of a person's mindset and actions. 

Slater discusses some real-world possibilities for his work, saying, 
"This is an important application in the field of virtual reality, 
since I think it is the only technology capable of giving 
the illusion of full body transfer." ■ 




An immersive virtual reality environment, developed by professor Mel Slater and colleagues (University 

of Barcelona and University College London), has shown, for the first time, that peo 

that they've had a "full body transfer" by simply interacting with their VR selves in a new form. 



New System Aims To Thwart OS Attacks 



For anyone whose comput- 
er has been maliciously 
commandeered or infected, 
news of innovative OS pro- 
tection is good news indeed. Dr. 
Yan Solihin and colleagues at 
North Carolina State University 
are the bearers of such glad 
tidings with their tiered software 
system that detects an attack on 



the OS, isolates the area where 
security was breached, and 
recovers the OS to a former 
"safe" state. 

Although aimed to even- 
tually be preventive (at least 
from repeated attacks from 
the same application), initially 
the program works to help an 
OS outlive infection. Solihin's 



system records key points in 
an OS' typical process (such 
as a system call or interrupt), 
and uses that as a restarting 
point if the system is attacked. 
The system erases everything 
on the OS that has transpired 
between the "good" record 
and time of attack, and then 
isolates the point where 



security had been breached to 
allow the attack. 

Additionally, Solihin and his 
team have designed the software 
to be as lightweight as possible. 
By utilizing hardware developed 
for use specifically with the 
security system, the software 
runs with minimal drag (less 
than 5%) on the OS. 
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Deeper Self-Knowledge & Confidence 
From A Videogame 



How do you make decisions — 
with confidence or after bouts 
of indecision? Are you pretty sure 
of your knowledge, or do you 
sell yourself short? Researchers at 
Queen's University Belfast can help 
you answer those questions quickly 
with their new game, which they've 



applications, a person could learn 
how to better make decisions in 
uncertain moments (especially ones 
that contain risk), such as when/ 
how to ask for a raise at work, 
calculating commute times during 
rush hour, or improving one's odds 
in Vegas. 



Spaceships & Satellites 
Get A Brain 




Answer: 

OThe origin and history of words 
OThe origin and history of ethnic groups 
©Insects 
O Birds 



The World of Uncertainty game, developed by researchers at Queen's University 
Belfast, uses multiple-choice questions and an interactive "confidence slider" 
to give players insight on their own decision-making processes. 



dubbed "World of Uncertainty." 

With a simple interface that 
features a multiple-choice quiz 
and an interactive slider, the game 
elicits a user's opinion/knowledge 
on a variety of subjects; the slider 
lets the user indicate her level of 
confidence in her answer. The game 
rewards the user with points for 
right answers, but it awards more 
points if the correct answer is tied 
to a high confidence level. As the 
player moves through the game, she 
can learn more about her level of 
confidence in the face of uncertainty 
and begin to teach herself to make 
more accurate "guesses." 

Although highly theoretical 
at current state, in real-world 



Jyldyz Tabyldy kyzy (pro- 
nounced "Jill-diz Tabul-dee 
kooz") and team have discussed 
redesigning their game to incor- 
porate other areas of research, as 
they have found it to be particularly 
suited to gathering large quantities 
of data in a short amount of 
time. They've also considered 
making the game more intricate 
and are mulling over plans for an 
iPhone application. 

"The research results could also 
be used in designing elements of 
strategy games (there are always 
moments of decision-making and 
tradeoffs required, so the elements 
we develop can fit well)," says 
Tabyldy kyzy. ■ 



Thanks to researchers at the University of 
Southampton, led by professor Sandor M. Veres, 
we're now one step closer to a HAL-like computer, 
albeit a better-behaved one. 

The group has developed a cognitive software control 
agent system, called "sysbrain," that will give scientists 
and engineers the luxury of programming satellites and 
spacecraft to "think" and make decisions autonomously. 
Sysbrain uses software that combines natural language 
programming (using system English and 
MATLAB) and "belief-desire-intention 
programming [using Jason]," says Veres. 

"[The] dedicated sysbrain hardware that 
has a special processor for vision and other 
sensor signal processing needs," says Veres, 
describing the parallel processes running on 
the sysbrain hardware that cover perception 
and reasoning. 

The net of this software and hardware 
technology bundle is that satellites and 
spacecraft, under the direction of sysbrain, 
will share a common understanding with 
engineers on how to proceed, what actions 
to carry out, and what particular events 
signify. This is possible because of sysbrain's capability of 
reading through documents that engineers have written 
in sysEnglish. A scientist controlling the machines will 
be able to program them with navigational and spatial 
information, give instructions for tasks, and allow the 
machines to identify and fix defects in their own systems. 

Although the team has experienced plenty of challenges, 
the accomplishments they've made are of particular 
note. Veres explains, "If something unexpected happens 
in [its] environment, the agent can reason what to do." 
In addition, sysbrain can suss out favorable conditions 
for scientific notations during exploratory missions, and 
then perform the notations — all the while explaining its 
actions and reasoning to a human counterpart. And finally, 
likely trumping many humans in this arena, sysbrain 
"keeps track of long- and short-term goals and reschedules 
priorities as circumstances change," says Veres. 

As far as next steps, Veres is hopeful about collaborating 
with other companies to develop specialized sysbrains to 
match a given company's application needs. Not tied to 
simply controlling spacecraft and satellites, Veres mentions 
that their sysbrain would be appropriately used for 
any independent mode of transport — marine, terrestrial, 
and airborne. ■ 
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Look For CPU At These LAN Parties 

Across The Nation — & Beyond! 



0S.06.11 

GNW LAN - Super Secret LAN - Vancouver, WA 

lan.gamingnw.com 

OS.13.11 

Project X: Redemption - Calgary, AB, Canada 

www.ProjectxLAN.com 

05_14.11 

Intel LANFest NW - Corvallis, OR 

lanfest.intel.com/?page=event&eventid=1684 
LANifesto - Clanton, AL 

lanifesto.org 
LAN Lordz - Wichita, KS 

lanlordz.net 

OS.21.11 

DecanLAN - Mantua, OH 

www.decanlan.webs.com 

Digital Overload 2011 - Baltimore MD 

digital-overload.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

WV Gamers - Eugene, OR 

www.wvgamers.com 

OS.27.11 

Intel LANFest Atlanta - Atlanta, GA 

lanfestinteleom/?page=event&eventid=1677 

06_01.11 

HAM LAN - Hamilton, OH 

www.ham-lan.com 

06.02.11 

ColossalCon - Sanduskdy, OH 

www.colossalcon.com 

06.03.11 

Dragonware - Winston-Salem, NC 

www.dragonware.com 



Intel LANFest Desertbash X - Phoenix, AZ 

lanfest.intelcom/?page=event&eventid=1678 
Intel LANFest InfernaLAN Spring 2011 - DuPont, WA 

lanfest.inteleom/?page=event&eventid=1571 
Party For Pwnage - Greensboro, NC 

jstone2@gmail.com 

06.11.11 

LANifesto - Clanton, AL 

lanifesto.org 
LAN Lordz - Wichita, KS 

lanlordz.net 

06.17.11 

G33ktopia - Vancouver, WA 

g33ktopia.com 

06.18.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 
WV Gamers - Eugene, OR 

www.wvgamers.com 

07.01.11 

LAN Kansas 2011 - Wichita, KS 

www.lankansas.com 

07.09.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

07.16.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.04.11 

QuakeCON 2011 - Dallas, TX 

www.quakecon.org 

08.13.11 

LAN Lordz - Wichita, KS 

lanlordz.net 



WV Gamers - Eugene, OR 

www.wvgamers.com 

08.20.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.26.11 

PAX West - Seattle, WA 

prime.paxsite.com 

08.27.11 

LAN OC V9.0 - Ohio City, OH 

lanoc.org 

09.10.11 

LAN Lordz - Wichita, KS 

www.lanlordz.net 

09.17.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

09.24.11 

WV Gamers - Eugene, OR 

www.wvgamers.com 

10.08.11 

LAN Lordz - Wichita, KS 

www.lankansas.com 

10.1S.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

10.22.11 

WV Gamers - Eugene, OR 

www.wvgamers.com 




Would you like us to help promote your next LAN? 
Give us a call at 1-800-733-3809 

® We'll be glad to consider your event 



108 June 2011 / www.computerpoweruser.com 



The New SAPPHIRE HD6450 - HD6570 - HD6670 
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SAPPHIRE HD6670 



SAPPHIRE HD6670 
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Get multi-display Eyeflnity 



For those who want more. Get DX1 1 support, AMD EyeFinity and AMD HD3D at a price you can afford! The SAPPHIRE 
HD6450, HD6570 and HD6670 offer advanced video and display features, as well as AMD's 2nd generation suppport for 

DirectX® 1 1 to give you the ultimate in 'Visual immersion" for your PC 
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Q&A With Nick Shih 

Chill Out With A World -Champion Overclocker 

You've seen fire breathers? Our introduction to Nick Shih was seeing him in a YouTube video doing the 
same spewing act . . . with liquid nitrogen. It doesn't get much cooler than that. Shih is a champion 
overclocker, currently listed at No. 1 of 31,214 in the HWBOT Worldwide Overclocking League. 
His savvy behind the BIOS landed him a job at power supply manufacturer Antec, showing that, 
when you're good enough, enthusiast passion can turn into hard, (extra) cold cash. 



Q Where does your fascination with 
overclocking come from? 

I was first introduced to over- 
clocking about two years ago 
when a friend who manages a local review 
site asked me to join an [Intel] P45 
[chipset] competition in Taiwan. I didn't 
know a thing about overclocking before 
that competition, but from that day on 
I've been fascinated with overclocking. 
Afterward, I asked my friend for tips on 
how to get started, and he helped me 
purchase a great amount of computer 
hardware to bench. I owe him, and several 
other friends, a great deal of thanks, as 
they helped me make everything happen. 

QWhen you set out to break a 
new overclocking record, describe 
the analysis and preparation you go 
through before actually attempting the 
big overclock. 

You have to tweak your hardware 
in certain ways for every different 
benchmark you use. You also have to prepare 
the correct OS to run it. For example, you 
need Windows 7 to bench PCMark Vantage 
and Vista for 3DMark05, etc. Software is 
auxiliary; hardware is the main issue. I have 
to cherry-pick chips for the best results and 
also modify my graphics cards. Having top- 
notch cooling equipment will definitely help, 
as will true copper CPU and VGA [liquid 
nitrogen evaporator] pots. Finally, you need 
tons of LN2 for trial and error purposes. 

QTell us about Team Pure and why 
you find competitive overclocking 
so rewarding. 



NS 



Team Pure is a small 
group, and the 
leader, [Vince] "k|ngp|n" 
[Lucido], is a true inspiration 
for the entire team. Even 
with our smaller numbers 
we can compete with other, 
sometimes larger, overclocking 
teams. Each member has his 
own professional specialty, 
and we collaborate really well 
together. For now, this is more 
of a hobby, but it's something I 
enjoy doing, and being able to 
work with such a great group 
is rewarding in itself. 



What do you do at Antec, and has 
Vf "going corporate" changed your 
overclocking pursuits? 

I help develop products and lead 
Taiwan's technical marketing team. 
I'm fortunate because Antec supports and 
encourages my overclocking hobby. My 
position here is flexible enough to let me 
market Antec products and still overclock 
during my free time. Really, nothing has 
changed in that regard. 

You're a go kart fan. Do you mod 
your vehicles like you do your PCs? 

I am totally a go kart fan! But it's too 
expensive to actually own a go kart 
here, so for now, I just own the safety suits. 

Most readers will probably only 
\Jl ever do air or low-end watercooling. 
What's your advice for them to get the 
best OC results possible? 




N Ninety-nine percent of users still 
rely on stock coolers to provide 
air cooling, but it's so important to 
invest in the best cooler and thermal 
paste to help get the best results possible, 
as lower semiconductor temperatures 
will reach higher overclocking abilities. 
Also, not all chips and graphics cards 
are made the same. If you are an 
enthusiast, it's standard practice to pick 
the ones that perform the best. But in 
overclocking, luck decides everything, 
and if you are lucky, you can save 
lots of money and time. Otherwise, 
you just have to be patient until you get 
good hardware. 

William Van Winkle has written 

fascinating interviews for cpu 

since 2002. Catch the best of these, 

updated and much expanded, at 

architectsoftomorrow.blocspot.com . 
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TigerDirect.com. 



for more info, visit us at US. MSI .COM 
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THE CORSAIR 



FORCE GT SERIES 



SOLID-STATE DRIVES 



Designed for performance and durability 

Designed to make the fastest PCs even faster 

The new Force GT series SSDs deliver read and write speeds of up to 555 Mb/second, ^orsaiR 
taking advantage of the extra bandwidth offered by SATA 3 interfaces. Force GT is ™ 

backward-compatible with SATA 2 f so you'll still get incredible performance today, 
and you'll be ready when you upgrade later. M 



Designed for real-world speed 

Boot time, application load times, data transfer, and even shutdown times - they're 
all faster. You'll be amazed at the improvement over traditional hard drives, or even 
existing SATA II SSDs the very first time you power up your system, and for virtually 
everything you do after that. 

Designed for reliability 

Because Force GT series SSDs have no moving parts, they can handle shock, 
vibration and temperature changes far in excess of traditional hard drives, and they 
run cooler too. Important for your desktop PC and essential for your notebook. 



The new Force GT Series solid-state drives. Designed for you. Learn lots more at corsair.com/ss 
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WE'VE DESIGNED A COMPLETE LINE OF ENTHUSIAST-GRADE COMPONENTS AND ACCESSORIES TO MAKE YOUR NEXT PC YOUR BEST PC 
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USB DRIVES 



